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Introduction 


THE  PRINCIPAL  reason  for  writing  this  book  was  the  demand  for  a  text  book 
by  a  great  number  of  pupils  who  were  following  my  lectures  on  "Hygienic  princi- 
ples in  planning  of  dwellings  and  elementary  instruction  in  planning  of  private  dwell- 
ings, institutional  dwellings  and  hospitals."  There  being  no  such  work  in  existence  I  com- 
menced this  book  with  the  intention  that  it  could  be  used  by  students  as  a  text  book  or  guide 
in  the  study  of  economical,  practical  and  sanitary  planning  of  various  types  of  dwellings 
without  the  necessity  of  following  this  study  along  the  lines  of  a  strictly  architectural  course. 

In  the  preparation  of  data  I  discovered  that  the  influence  of  hygienic  principles  in  con- 
struction and  planning  of  dwellings  is  much  more  extensive  than  generally  realized;  also,  that 
the  field  of  this  study,  the  scope,  is  not  limited  to  the  single  dwelling  but  must  be  considered 
as  much  more  important  in  connection  with  combinations  of  dwellings,  namely  —  villages, 
towns  and  cities. 

Even  the  most  superficial  study  of  methods  of  planning,  decisions  on  location,  Gov- 
ernment or  management  of  communities  will  show  that  with  only  few  exceptions  a  great  num- 
ber of  serious  mistakes  are  made.  These  mistakes  are  sometimes,  due  to  neglect  or  to  igno- 
rance of  already  well  established  facts.  A  great  number  of  the  mistakes,  however,  can  be 
attributed  to  the  deficiency  in  the  general  study  of  the  many  features  of  which  the  hygiene 
of  the  dwelling,  taking  it  in  a  broad  sense,  is    composed. 

For  the  study  of  this  science  in  schools  there  is  as  yet  no  opportunity.  There  is  as 
yet  no  course  in  Colleges  or  Universities  where  students  can  receive  instruction  on  these 
subjects.  Realizing  this  condition  the  original  idea  for  this  book  became  a  side  issue.  The 
principal  spur  and  greatest  encouragement  to  the  completion  of  this  book  became  then  the 
sincere  hope  that  it  may  create  in  educational  circles  in  Universities,  Colleges,  Educational 
and  Vocational  Schools,  a  strong  demand  for  a  carefully  planned  course  where  the  study  of  all 
important  subjects  which  are  indicated,  lightly  touched  upon  or  treated  with  comparative  detail 
in  this  book  and  which  outline  "The  Hygiene  of  the  Dwellings"  can  be  followed  to  such  an  ex- 
tent as  to  keep  abrest  of  modern  science  and  invention. 

In  the  course  of  study  of  the  different  parts  I  have  been  continuously  hampered  and 
unable  to  reach  conclusions  through  the  lack  of  scientific  data  and  the  absence  of  statistical 
tables  needed  for  comparison.  The  suggested  college  course  would  in  the  first  place  indi- 
cate the  direction  and  the  scope  of  needed  research  and  the  compiling  of  absolutely  essen- 
tial data.  The  old  methods  of  detail  of  construction  and  planning  which  have  been  fol- 
lowed without  sufficient  investigation,  will  then  be  discredited  or  the  use  of  these  methods 
will  be  justified.  The  false  theories  compounded  by  men  of  great  name  and  slavishly  fol- 
lowed by  others  on  the  strength  of  these  names,  will  be  abandoned  and  true  knowledge  will 
take  the  place  of  dogma. 

The  number  of  those  who  would  be  interested  in  such  a  course  is  very  large.  This 
special  education  and  preparation  will  be  needed  in  the  near  future  by  Architects,  Engineers, 
Builders,  Managers  of  Institutions,  Superintendents,  Investors  in  various  commercial  build- 
ing projects,    for   instance — hotels,   tenement   and  apartment  houses;  by  those  people  who  are 


ged  or  interested  in  PROJECTS  OF  SOCIAL  WELFARE  AND  HOUSING  OF 
Mil'  l'i  M  >1\.  I  his  course  will  also  be  oi  the  greatest  benefit  to  those  who  have  the  ambi- 
tion to  till  offices  in  city  administration,  for  instance — the  future  Mayors,  Aldermen,  Com- 
missioners or  those  who  will  occupy  similar  positions;  to  all  those  who  intend  to  take  part  in 
the   planning,   the   extension  or  the   government  of  large  and  small  communities. 

I  he  study  ot  law  is  onlj  a  minor  part  of  the  educational  equipment  necessary  to  satis- 
factorily till  such  positions.  The  legal  knowledge  may  well  be  lacking  by  men  holding  such 
offices  ami  be  supplied  by  engaging  the  services  of  eminent  lawyers  in  regular  practice.  This 
in  itsell  will  result  in  obtaining  greater  talent  and  wisdom  on  law  than  the  small  salaried 
legal  official  could  supply.  The  knowledge  of  details  of  good  Government  and  the  require- 
ments of  healthy  growth  of  communities  is,  however,  essential.  It  is  to  be  greatly  deplored 
that  in  so  many  of  our  large  American  cities  which,  due  to  their  rapid  growth  and  the  con- 
sequent many  abnormal  conditions,  were  in  dire  need  of  the  help  of  great  minds  and  iron 
hand  Government,  have  been  irretrievably  ruined  in  their  planning  and  development  by 
political  "know-nothings." 

City  Government  and  city  management  are  sciences  comprising  several  branches  which 
all  need  extensive  preparation  and  study.  It  should  not  be  left  in  the  hands  of  the  ignorant 
or  criminally  inclined  politicians  nor  to  the  whims  of  social  popinjays  who  enjoy  a  tempo- 
rary popularity.  The  haphazard  methods  in  the  making  of  city  laws  and  ordinances,  which 
affect  the  growth  and  development  of  towns  and  cities,  the  welfare  and  comfort,  perhaps  the 
life  of  their  inhabitants,  should  not  longer  be  tolerated. 

I  hope  that  these  views  will  be  shared  by  the  majority  of  educators,  by  professors  and 
teachers  in  Colleges  and  Universities,  and  that  by  their  efforts  and  their  insistence  at  an 
early  date  a  regular  course  will  be  created  in  Municipal  planning,  management  and  Gov- 
ernment. The  hygiene  of  the  dwelling  is  the  foundation  for  such  a  study.  In  the  following 
pages  there  is  as  yet  no  attempt  made  to  dig  deep  into  this  large  and  new  field  of  modern 
science.  Only  the  surface  has  been  scratched  and  only  indication  is  given  of  the  great 
number  and  variety  of  details  of  which  a  careful  study  will  have  to  be  made  in  the  future. 

It  would  be  entirely  wrong  to  assume  that  this  book  contains  a  partial  course  in  archi- 
tecture. Those  who  actually  wish  to  study  from  an  architectural  point  of  view  the  planning 
of  private  houses,  apartments,  tenements,  dormitories,  or  any  of  those  buildings  of  which 
a  special  study  has  been  made  in  these  papers,  should  follow  first — a  regular  architectural 
course  and  take  up  this  special  study  after  they  have  succeeded  in  fully  grasping  the  scope 
of  the  architects  work. 

For  many  centuries  the  engineering  work  of  the  different  structural  parts  in  building  has 
belonged  rightly  to  the  study  of  architecture.  With  the  enormous  development  of  special  features 
during  the  last  fifty  years,  the  details  of  these  engineering  problems  in  architecture  have 
increased  and  extended  greatly  and  now  cover  such  a  large  field  that  it  has  become  neces- 
sary to  divide  the  study  and  practice  of  architecture  in  various  groups,  separating  the  en- 
gineer's questions  pertaining  to  heating,  lighting  and  plumbing  from  the  strictly  architec- 
tural design  and  planning.  This  division  of  work  has  been  of  great  benefit  to  the  separate 
study  of  these  different  branches  and  the  work  of  one  branch  is  not  now  neglected  as  it  was 
formerly,  nor  is  it  suffering  for  the  sake  and  benefit  of  another  branch  of  the  work.  With 
this  in  mind  it  may  now  be  suggested  that  the  study  and  application  of  hygienic  principles 
in  house  planning  and  construction  be  taken  up  as  a  separate  engineering  branch. 


For  the  benefit  of  the  architect's  profession  and  for  the  good  results  in  his  work,  it 
will  be  found  that  such  a  separation  would  be  very  undesirable.  The  architect  not  only  must 
help  in  the  development  of  this  new  science,  but  he  must  keep  it  in  control.  His  new  prob- 
lems must  be  studied  from  a  new  view  point,  but  he  has  to  retain  the  proper  application 
and  use  of  his  art  in  order  to  prevent  losing  the  charm  of  proportion,  beautiful  lines  and  at- 
tractive colors  which  only  he  can  apply  properly  and  successfully  and  which  cannot  be  left 
to  the  care  of  a  strictly  engineering  mind. 

For  the  reason  that  in  these  papers,  no  architectural  course  is  contemplated,  no  prob- 
lems have  been  considered  from  the  architectural  point  of  view.  Drawings  have  been  made 
with  as  little  attempt  at  architectural  effect  as  was  possible;  in  fact,  careful  avoidance  of 
this  was  found  necessary  and  most  of  these  drawings  are  only  crudely  made  and  in  sketch  form. 

Existing  courses  in  a  few  colleges  on  "Hygiene  of  the  Dwelling"  have  been  mistaken  for 
courses  in  architectural  planning.  In  most,  practically  in  all  these  colleges  the  hygienic 
feature  is  so  superficial  as  to  be  of  very  little  value  and  as  a  course  in  domestic  archi- 
tecture the  value  is  practically  negligible. 

Through  these  papers  a  strong  appeal  is  made  to  the  architects  and  students  of  archi- 
tecture to  make  "The  Science  of  City  Planning  and  City  Government"  part  of  their  studies 
— an  essential  part  of  their  education.  If  we  do  hope  to  build  and  improve,  not  to  simply 
tear   down   and   rebuild  on  the   same   old   lines,  such  a  course  is  necessary  for  the  future. 

There  is  no  objection  in  detailing  part  of  this  new  course  to  special  engineering,  but 
the  guiding  hand  of  the  architect  should  be  recognized  from  the  beginning  as  the  proper 
hand  to  hold  and  control  its  course  and  its  development.  Although  this  will  mean  more  ex- 
tensive study — considerable  time  added  to  their  education  and  very  much  larger  responsi- 
bility in  future  building  operation,  the  architects  should  not  refrain  from  making  this  sac- 
rifice as  it  will  be  for  the  benefit  of  city  development  in  general  and  of  special  advantage  to 
the  architects  and  engineers  of  the  future. 

Most  of  the  illustrations  are  examples  prepared  by  the  hand  of  the  author,  but  in  this 
book  use  has  also  been  made  of  plans  of  existing  buildings  made  by  others.  In  order  to  have 
a  free  hand  in  criticizing  certain  features,  it  has  not  been  found  advisable  to  mention  the 
names  of  the  authors  of  any  plans.  Each  plan  represents  a  certain  type  and  gives  an  ex- 
ample of  common  mistakes,  sometimes  due  to  faulty  conception  of  the  authors'  and  often 
due  to  the  cast  iron  rules  of  city  laws  and  ordinances.  Some  of  the  illustrations  in  connec- 
tion with  the  short  review  or  sketch  of  the  historical  development  of  the  house  have  been 
taken  from  standard  architectural  works,  like  —  Man's  Pompei,  Gailhaband's  Monuments 
anciens  et  Modernes,  Chas.  Gamier  &  Ammann's  L'Habitation  Humaine,  Viollet-le-Duc's 
and  Gosc's  dictionaries,   and  others. 

T.  J.  van  der  Bent, 

New  York,  January  1917. 


PART  I. 


A  GLIMPSE  AT  THE  ORIGIN  AND  DEVELOPMENT 
OF  MAN'S  DWELLING. 


CHAPTER  1. 

MAN'S  NEEDS. 

For  his  proper  existence  man  has  need  of  the  following: 

Simple,  plain  food,  properly  prepared  in  not  too  large  quantities. 

A  shelter  or  a  dwelling  giving  protection  against  the  elements,  against  heat  as 
well  as  cold,  against  rain  storms  or  snow. 

Clothing  for  protection  against  severe  weather,  incidentally  against  burning  heat 
of  the  sun  in  torrid  zones. 

Pure  air,  free  from  poisonous  gases,  free  from  smoke,  dust  and  dirt. 

Pure  drinking  water. 

Proper  means  of  cleaning  body  and  dwelling. 

Open  air  life  to  the  greatest  possible  extent. 

A  sufficient  amount  of  exercise  to  prevent  accumulation  of  poisonous  acids  in 
the  blood  or  degeneration  of  flesh  and  tissue  into  fatty  substances. 

We  may  consider  these  needs  the  requirements  of  nature,  and  a  superfluous 
amount  of  any  one  of  these  requirements  or  any  shortage  for  an  extended  period  of 
time  will  bring  about  a  punishment  from  nature  in  the  form  of  discomfort,  ail- 
ments and  disease  in  various  forms. 

Laws  of  nature  may  be  broken  by  man  and  go  unpunished  or  be  without  serious 
consequences  for  a  comparatively  long  period;  eventually,  however,  nature  will  deal 
out  severe  punishment  in  one  form  or  another  to  those  who  live  against  the  ordinary 
rules  laid  down  by  her. 

To  the  above  list  of  man's  absolute  needs  must  be  added  one  more  and  a  very 
important  one,  namely — fire.  Not  only  is  fire  necessary  for  the  proper  preparation 
of  food,  but  in  climates  where  the  temperature  of  the  air  will  be  below  the  freezing 
point  during  several  consecutive  days,  also  in  all  such  parts  of  the  earth  where  damp- 
ness will  penetrate  dwellings  or  shelters  for  a  considerable  time,  there  fire  is  an 
absolute  necessity.  It  is  needed  either  for  heating  purposes  or  for  drying  of  air  in 
the  dwelling  and  the  drying  of  clothes.  Fire  can  be  spared  only  when  the  sunlight 
and  sun  heat  are  present  in  sufficient  quantity  and  at  the  proper  time  to  accomplish 
this  drying  process  in  a  natural  way  through  air  currents  and  exposure  to  the  sun  rays. 
This  is  not  even  possible  in  temperate  zones,  often  not  possible  during  the  rainy  sea- 
son in  the  torrid  zones. 


CHAPTER  2. 

MAN'S  ENEMIES. 

Those  who  carefully  study  nature  will  find  that  the  different  species  of  living 
creatures  each  have  their  natural  enemies.  These  enemies  are  other  animals  who  in 
nearly  all  instances  attempt  to  procure  victims  for  the  purpose  of  obtaining  food  which 
is  needed  for  their  own  existence:  thus  a  spider  kills  the  fly;  a  hawk,  the  chickens;  a 
snake,  mice,  rabbits  or  insects.  The  tiger,  lion  and  panther  each  have  their  special 
prey.  The  small  ant.  if  in  sufficient  numbers,  will  devour  anything  dead  or  alive,  large 
or  small.  With  comparatively  few  exceptions  one  animal  will  destroy  some  other  an- 
imal, or  exist  on  the  living  body  of  another  animal —  (parasite). 

Nearly  all  are  enemies  of  each  other.  With  man  it  is  not  different.  Nearly  all  other 
animals  are  actually  man's  enemies,  and  if  not  destroyed  or  conquered  by  him  would 
eventually  destroy  him. 

From  the  earliest  times  of  man  on  earth,  up  to  within  less  than  one  hundred  years 
ago,  only  the  large  carnivora,  equal  or  above  man  in  strength  and  power  to  kill,  used  to 
be  considered  enemies  of  man,  like  lions,  tigers,  crocodiles,  poisonous  snakes,  etc.  Since 
then,  however,  we  have  been  able  to  prove  that  numerous  small  animals,  many  of  them 
invisible  to  the  naked  eye,  are  far  more  to  be  feared  than  the  large  wild  animals  which 
exist  only  in  small  numbers  and  do  not  approach  man  unless  driven  to  extremities  on  ac- 
count of  hunger,  or  only  meet  man  when  being  hunted  down  by  man  himself. 

The  most  dangerous  enemies  of  man  amongst  the  small  animals  are  those  which 
have  been  discovered  to  be  disease  carriers  or  disease  spreaders.  As  such,  a  number  of 
insects  like  Mies,  mosquitos,  fleas  and  bedbugs  have  been  identified  as  extremely  dan- 
gerous and  directly  responsible  for  the  spread  of  many  diseases.  Others  have  been 
found  indirectly  responsible  on  account  of  sustaining  the  life  of  parasites,  and  they  are 
in  reality  the  disease  spreaders.  To  this  kind  belong  rats  and  mice,  dogs,  cats,  rabbits, 
squirrels  and  others.  On  these  animals  parasites  like  fleas  or  lice  have  been  the  direct 
carriers  and  the  inoculators  of  the  disease  germs.  The  parasite  carriers  have  been  the 
cause  of  spreading  the  diseases  over  numerous  large  areas  in  a  very  short  time,  which 
indirectly  was  a  greater  danger  to  man. 

There  are  some  extremely  small  and  practically  invisible  species  of  lice  which  from 
man  to  man  or  animal  to  man  will  spread  disease.  Through  the  help  of  the  microscope  an 
ever  increasing  number  of  still  smaller  animals  is  discovered,  animals  which  at  times  may 
become  originators  or  spreaders  of  disease,  each  type  representing  a  different  form  of 
malady.  Although  enormous  progress  has  been  made  of  the  study  of  its  all  important 
influence  on  man's  existence,  this  science  of  small  animal  life,  micro-organism,  may  be 
considered  still  in  its  infancy. 

Among  these  numerous  smaller  animals  which  are  of  the  lowest  type,  or  the  most 
primary  stages  of  life  in  various  form,  are  many  which  can  be  considered  man's  ene- 
mies, other  man's  defenders  or  help.   Some  of  the  enemies  will  do  harm  by  contact  alone, 
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others  when  inhaled  in  the  lungs,  nose  or  throat,  again  others  when  injected  in  the  blood 
or  through  entering  the  stomach  with  our  food  and  drink. 

It  would  be  a  very  bold  and  as  yet  unwarranted  statement  that  eventually  small 
animals  will  dominate  the  world.  We  cannot  fail  to  notice,  however,  the  gradual  disap- 
pearance of  the  very  large  and  gigantic  animals,  and  the  survival  and  rapid  multiplica- 
tion of  the  smaller  ones.  The  enormous  lions  and  tigers,  mastodons,  hippopotami  and 
lizards — the  very  large  birds  of  earlier  times,  have  entirely  disappeared.  Smaller 
animals  have  multiplied  and  are  troubling  humanity  to  a  very  decided  degree.  As  an 
example  of  enormous  multiplying  and  spreading  over  the  largest  area  of  the  world,  the 
Asiatic  rat  may  be  mentioned.  Smaller  animals  seem  to  play  a  greater  part  on  earth 
as  time  passes,  and  the  study  of  small  animals  and  micro-organism  has  become  one  of  the 
most  important  sciences  of  the  day,  which  directly  influences,  if  not  governs,  the  medical 
science. 

The  campaign  against  disease  carriers  and  disease  spreaders  will  necessitate 
many  new  laws  for  building  construction  and  planning.  To  make  the  fight  in  the 
most  effectual  manner,  a  careful  study  has  to  be  made  of  different  possible  methods. 
All  such  portions  of  this  study  relating  to  man's  dwelling  will  properly  belong  to  the 
scope  of  this  book. 

In  addition  to  enemies  amongst  the  animals  large  and  small  man  has  other  enemies. 
One  of  the  greatest  friends — fire,  has  also  been  one  of  the  most  dangerous  enemies. 
It  may  be  said,  however,  that  fire  if  lighted  by  man's  hand  is  always  a  friend  until 
man  becomes  careless,  reckless  or  criminal.  Fire  lighted  by  nature — lightning  or 
volcanoes  is,  of  course,  an  enemy  always  to  be  dealt  with,  but  of  far  less  importance. 
The  actual  total  damage  through  these  two  is  only  a  very  small  percentage  of  the 
losses  suffered  through  fire  lighted  by  man's  own  hand. 

To  the  science  of  "The  Hygiene  of  man's  Dwelling"  properly  belongs  the  knowl- 
edge of  all  such  matters  which  pertain  to  the  procuring  of  man's  needs  in  respect 
to  dwelling,  location,  construction,  planning  and  finish  of  same;  measures  against  dis- 
ease carriers  and  spreaders;  against  vermin  of  any  kind;  destruction  of  same  where 
possible;  safety  measures  against  destruction  by  fire.  Supply  of  good  air,  good  water, 
sunlight,  proper  drainage  and  disposal  of  sewage  for  the  isolated  dwelling  or  the  com- 
bination of  several  dwellings  in  towns  and  cities.  All  rules,  regulations,  laws  and  or- 
dinances which  deal  with  dwellings  of  any  type  in  cities  and  towns.  Proper  and  safe 
travel,  easy  communication  for  all  inhabitants  from  their  dwellings  to  any  other 
point  of  town  or  city.  Proper  access  and  exit  from  the  cities  for  the  inhabitants  and 
their  needed  supplies.  The  planning  of  safe  and  sanitary  buildings,  not  directly  dwell- 
ings but  all  such  types  of  buildings  occupied  by  people  for  a  certain  time  for  business 
purposes,  for  recreation,  study  and  education,  also  for  cure  from  disease  in  any  form. 
Institutions  for  charitable  purposes,  institutions  for  discipline,  correction  or  punish- 
ment. The  planning  or  construction  of  streets,  parks,  sidewalks.  The  preventative 
measure  against  smoke,  dirt  and  dust,  noise,  traffic  dangers,  etc. 

Preventative  measures  against  interference  by  one  individual  with  personal  lib- 
erty, safety  or  privacy  of  others. 
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To  this  long  list  may  be  added  many  more  features  which  in  a  more  or  less  degree 
have  influence  upon  the  actual  welfare  of  the  occupants  of  isolated  dwellings  or  com- 
binations of  dwellings.  A  great  many  of  these  will  be  mentioned  in  these  papers  and 
dwelt  upon  according  to  their  relative  importance. 

The  strictly  medical  problems,  the  results  of  medical  research,  the  preventatives 
of  disease,  the  elimination  or  introduction  of  features  which  are  bad  or  good  from  the 
medical  viewpoint,  must  be  left  absolutely  in  the  hands  of  the  physician.  Beyond 
calling  attention  to  numerous  missing  data  in  this  respect,  the  work  of  architect  and 
engineer  on  construction  of  the  dwelling  should  never  attempt  to  interfere  with  the 
work  of  the  physician.  It  is,  however,  perfectly  justifiable  to  call  attention  to  the  lack 
iii  numerous  medical  data  or  the  want  of  scientific  medical  proof  of  many  of  the  ap- 
proved or  condemned  features  in  building  construction  and  planning,  features  which 
have  been  approved  or  condemned  by  physicians  without  positive  knowledge  on  the 
subject. 
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Shelter  of  Prehistoric  Times. 

The  history  of  man  is  divided  into  two  great  periods.  The  first  period  is  paro- 
doxically  called  "The  Prehistoric  Period;"  the  second  "The  Historical  Period."  The 
Prehistoric  Period  has  no  beginning  nor  has  it  a  definite  end.  The  Historical  Period 
begins  about  4,000  years  B.  C.  and  is  continued  through  nearly  sixty  centuries  to 
date.  The  beginning  of  the  Historical  Period  fixes,  of  course,  the  actual  end  of  the 
Prehistoric  Period. 

For  a  proper  understanding  of  the  duration  of  the  prehistoric  period  it  would  be 
necessary  to  know  definitely  how  long  a  time  man  has  existed  on  earth.  This  is,  how- 
ever, not  known  to  us.  To  fix  approximately  the  time  when  the  world  was  fit  for 
human  occupation  has  thus  far  been  impossible.  Guesses  have  been  made  practi- 
cally unsupported  by  actual  scientific  data ;  these  guesses  vary  millions  of  years.  Geol- 
ogists, archaeologists  and  biologists  may  some  day  perhaps  be  able  to  state  within 
the  limits  of  a  few  centuries  how  long  man  has  lived  on  earth.  Gradually  the  enor- 
mous difference  of  millions  of  years  between  guesses  will  dwindle  down,  if,  as  we  may 
hope  will  happen,  from  time  to  time  new  discoveries  are  made  and  new  finds  will 
enlighten  us  as  to  certain  periods,  centuries  perhaps,  or  possibly  millions  of  years 
which  are  now  far  beyond  our  conception. 

Assuming  man's  history  had  been  carefully  recorded  in  numerous  volumes  from 
the  first  day  of  his  existence  on  earth  to  the  beginning  of  historical  times,  these  vol- 
umes would  contain  millions  of  pages  and  be  much  larger  than  the  complete  description 
of  historical  times  covering  only  6,000  years.  Of  these  millions  of  pages  of  the  pre- 
historic tale,  not  one  complete  page  has  come  to  us;  only  a  few  charred  and  damaged 
fragments  have  been  brought  to  light  from  time  to  time.  Some  of  these  fragments 
have  not  been  explained,  could  not  be  read  or  deciphered.  Many,  yes  most  of  them 
cannot  be  properly  arranged  as  no  definite  period  of  time  can  be  given  to  them.  Our 
present  knowledge  of  prehistoric  times  is  so  exceedingly  small  that  for  the  most  part 
it  is  negligible.  Through  continuous  and  active  searching  by  a  few  great  men  of  our 
last  century,  the  greatest  number  of  prehistorical  fragments  have  been  discovered  so 
that  a  few  pages  of  this  history  have  been  reconstructed.  The  field  of  search  is, 
however,  enormous — the  cost  of  exploration  and  search  very  large.  Here  and  there 
in  a  few  isolated  spots  on  earth  attempts  have  been  made  to  open  up  and  unearth 
what  is  hidden  in  the  burial  grounds  of  prehistoric  fragments.  With  the  finding  of  a 
few  remnants  of  man's  life  in  ages  long  ago,  several  pages  have  been  added  to  the 
sadly  incomplete  volumes  of  prehistoric  times.  The  cost  of  even  these  few  attempts 
was  so  large  and  contributions  for  this  kind  of  work,  although  of  very  great  scientific 
importance,  have  been  always  so  small,  that  only  a  small  portion  of  these  grounds, 
have  been  excavated,  although  we  absolutely  and  positively  know    that    there    great 
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treasures  are  buried.  Not  until  all  parts,  even  the  remotest  and  least  unpromising 
parts  oi  the  world  have  been  thoroughly  explored  and  searched,  not  only  the  surfaces 
but  deep  down  underground,  will  we  be  able  to  state  that  all  existing  fragments  of 
man's  prehistoric  times  have  been  discovered,  and  the  maximum  number  of  pages  of 
this  history  will  then  have  been  ascertained. 

During  this  search,  which  will  take  centuries  of  energetic  work  and  will  cost 
enormous  amounts  of  money,  off  and  on  we  may  be  so  fortunate  as  to  discover  very 
rich  pockets,  treasure  grounds  like  Herculaneum  and  Pompeii  proved  to  be  and  per- 
haps much  better  and  much  older. 

Deserts  and  forsaken  districts  may  be  found  to  have  at  one  time  been  densely 
populated  and  thriving  communities.  Numbers  of  such  places  must  have  existed  in 
early  times  which  were  partly  destroyed  by  fire  or  earthquakes  or  other  catastrophies, 
deserted  by  their  population,  perhaps  for  reasons  of  frightful  epidemics  or  other  causes. 
When  deserted  they  were  covered  up  gradually,  with  dirt,  sand  and  dust,  a  process  con- 
tinued through  many  centuries,  eventually  completely  buried,  deeper  and  deeper  as  cen- 
turies, tens  of  thousands  of  years  passed  along. 

How  much  can  have  happened  during  millions  of  years  and  how  deep  under- 
ground our  search  should  go  is  impossible  to  guess.  Some  geologists  claim  that  the 
earth  has  been  practically  fit  for  human  life  for  more  than  sixteen  millions  of  years. 
How  man  could  have  lived  in  days  when  the  giants  of  prehistoric  fauna  were  roaming 
about,  is  to  us  a  mistery.  Of  the  enormous  length  of  time  that  the  earth  is  declared 
to  have  been  fit  for  support  and  sustaining  of  human  life,  we  know  absolutely  noth- 
ing except  a  few  fragments  which  are  sometimes  only  indications  of  human  life,  and 
over  the  small  period  covering  certainly  not  more  than  100,000  years,  and  perhaps 
only  10.000  years  before  the  beginning  of  the  historical  period.  Even  the  age  of  these 
fragments  cannot  be  positively  proven  and  has  to  be  guessed  at  and  these  guesses 
vary  as  much  as  above  figures  indicate.  It  is  very  plain,  therefore,  that  not  many 
books  have  been  published  upon  the  subject  of  prehistoric  man  and  his  achievements 
in  the  building  of  his  dwellings,  but  still  it  may  be  stated  that  too  much  has  been 
printed.  There  are  too  many  statements  given  as  actual  facts  which  are  no  more  than 
theories  of  the  Authors,  and  which  have  often  been  disproved  at  a  later  date.  To  learn 
the  truth  we  must  carefully  and  stubbornly  hold  to  the  facts  alone,  and  not  theorize, 
speculate  or  make  guesses. 

The  prehistoric  age  has  been  divided  by  scientists  into  four  periods:  the  rough 
stone  age,  the  polished  stone  age,  the  bronze  age  and  the  iron  age.  This  division  is 
not  entirely  correct  but  this  has  not  to  be  considered  in  these  pages.  It  must  strike 
any  one  as  a  poor  comparison  between  the  different  ages,  which  measures  progress 
only  by  the  methods  as  to  how  man  made  his  weapons,  and  was  not  based  on  progress 
in  methods  of  living — not  on  education — morality — civilization.  It  is  certainly  suffi- 
cient proof  of  our  small  knowledge  of  prehistoric  man. 

In  regard  to  man's  first  dwellings  we  consider  two  distinct  types.  The  first  type 
are  shelters  which  nature  practically  supplied  complete  and  which  did  not  need  much 
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of  man's  ingenuity,  skill  nor  much  of  his  labor.  The  second  type  were  dwellings  of  his 
own  construction,  of  greater  variety,  showing  man's  skill  in  handling  different  materials. 

The  first  idea  of  shelter  came  to  man  through  his  need  of  protection  against  the 
elements.  When  such  protection  was  found  and  man  was  supplied  with  food  for 
himself  and  family  practically  all  his  wishes  and  needs  were  satisfied.  It  is  assumed, 
and  perhaps  correctly,  that  the  first  inhabitants  of  the  world  were  inhabitants  of  the 
plains  or  of  the  valleys  along  the  banks  of  rivers,  subsisting  by  hunting  and  fishing, 
ignorant  of  any  method  of  tilling  the  soil.  These  first  men  had  to  travel  continuously 
from  place  to  place,  always  fleeing  from  the  enormous  and  ferocious  animals  of  water 
and  earth,  the  prehistoric  mammoth,  tigers,  lions  and  others,  all  more  to  be  dreaded 
than  any  of  the  tigers  and  lions  of  today.  Primitive  man  had  no  time  to  spend  on  the 
building,  nor  on  the  improvement  of  his  home.  Thus  are  found  indications  of  early 
shelters  occupied  by  man,  shelters  consisting  of  nothing  more  than  overhanging  rocks. 
The  open  side  of  these  overhanging  rock  ledges  may  have  been  closed  partly  or  en- 
tirely by  stones,  branches  or  hides,  but  of  this  we  have  no  proofs.     Fig.  I. 

In  countries  where  rocks  were  absent,  a  large  tree  would  supply  man  with  shelter. 
Sometimes  the  trees  were  used  as  shelters  without  any  further  preparation.  In  many 
instances,  however,  such  trees  were  selected  from  which  branches  were  hanging  down 
or  could  be  pulled  down,  and  by  placing  heavy  stones  on  the  ends  of  same  held  in  this 
position.  The  frame  work  of  hut  consisting  of  these  branches  was  then  covered  with 
loose  branches,  leaves  or  hides  of  animals.  This  type  of  shelter  has  existed  in  many 
places  on  earth  and  was  used  for  many  centuries.  Numerous  traces  of  such  primitive 
dwellings  have  been  found  in  different  parts  of  the  world  and  presumably  wherever 
such  types  of  trees  have  grown  which  could  be  used  for  the  purpose.  The  tree  trunks 
— long  since  petrified — stand  in  the  center  of  a  circular  space  about  twenty  to  thirty 
feet  in  diameter,  made  up  of  black  dirt.  Therein  have  been  found  bones  of  human 
beings  and  animals,  also  parts  of  primitive  furniture  and  utensils.  The  outer  ring  or 
circle  is  defined  by  the  large  stones  which  once  held  down  the  tree  branches.  Many 
of  these  circular  dwellings  must  have  existed,  as  so  many  indications — more  or  less 
preserved — have  been  found  in  France,  England,  Spain,  Italy,  Egypt,  Algeria,  and 
even  in  the  Sahara  Desert.    Fig.  II. 

Proof  of  a  very  intelligently  constructed  but  primitive  shelter  has  been  found 
near  Buenos  Ayres,  Argentina.  There  being  no  rocks  nor  trees  in  the  "Pampas" — 
the  large  plains  of  that  country — primitive  man  there  constructed  his  shelter  from  the 
carcasses  of  large  animals  which  he  had  killed  for  his  food  supply. 

There  have  been  found  a  great  number  indications  of  primitive  shelters  and  of 
many  varieties,  under  rocks  or  made  under  trees,  but  they  are  of  small  interest  from 
the  viewpoint  of  advancement  in  sanitation. 

The  continuously  fleeing  man  had  no  time  to  build  himself  a  very  solid  nor  a  very 
roomy  shelter.  The  less  work  spent  on  his  resting  place  the  more  time  for  rest,  fish- 
ing or  hunting.  Improvements  were  not  thought  of,  they  would  be  of  no  use  as  the 
next  morning  would  call  him  elsewhere. 

In  districts  where  rocks  existed  man  soon  found  a  very  much  better  shelter  and 
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of  very  different  typo,  namely — the  grottos  or  natural  caves.  Of  course,  these  were 
not  so  easily  found  nor  were  they  so  numeous  as  trees,  but  still  a  great  number  have 
existed  and  many  examples  exist  of  these  today  in  different  parts  of  the  world.  Where- 
as the  tree  and  the  overhanging  rocks  gave  practically  no  protection  against  attack 
by  man's  enemies — either  wild  animals  or  other  men — the  cave  or  grotto  was  a  per- 
fectly safe  dwelling  when  the  opening  or  egress  was  closed  either  by  one  or  more  large 
stones  or  by  other  simple  but  efficient  barricade.  Many  of  these  natural  caves  had 
long,  narrow,  difficult  entrances,  some — but  very  few — had  good  light  from  openings, 
direct  or  indirect  in  the  tops. 

The  cave  type  of  shelter  was  a  very  great  improvement  upon  the  former  types, 
the  overhanging  rocks  and  bent  down  trees.    The  cave  had  the  following  advantages: — 

1st.  The  eaves  were  very  much  more  roomy,  and  one  cave  could  often  give  shel- 
ter to  many  hundreds  of  people. 

2nd.  They  were  fireproof  and  practically  indestructible,  except  through  earth- 
quakes. 

3rd.  The  cave  was  proof  against  attack  by  enemies  and  offered  considerable 
protection  against  weather,  heat,  cold,  rain  and  snow. 

4th.  The  many  caves  found  which  consisted  of  a  number  of  interconnected 
grottos  offered  excellent  possibilities  for  sheltering  many  families  and  still  keeping  up 
some  sort  of  separation  between  certain  numbers. 

With  all  these  advantages,  man  being  now  secure  against  his  enemies,  not  driven 
away  to  other  places  day  by  day,  but  with  a  safe  tomorrow  in  view,  began  to  consider 
and  think  about  improving  his  conditions.  This  was  the  first  step  towards  civiliza- 
tion. People  now  began  to  make  furniture,  cooking  and  working  utensils — various 
improvements  of  these — different  and  better  weapons ;  they  enlarged  different  parts  of 
the  grottos  for  better  accommodation,  made  some  sections  higher  and  gave  light  and 
air  to  others.  Next  to  the  stone  tools  we  find  weapons  and  furniture  of  bone  and 
ivory — many  specimens  with  artistic  carving.  Some  time  later  pottery  was  also 
found  in  these  caves.    Fig.  III. 

The  cave  dwellers  were  so  secure  in  their  shelter  that  they  had  no  desire  for  any- 
thing better  for  a  very  long  time.  As  long  as  they  stayed  inside  they  were  protected 
against  all  enemies.  They  had  protection  against  storm  and  rain;  were  cool  in  sum- 
mer and  fairly  warm  in  winter.  Before  they  desired  to  give  up  their  comparative 
security,  many  centuries  must  have  passed  and  when  they  finally  made  up  their  minds 
to  seek  newer  and  better  dwelling  places  they  did  so  little  by  little  and  with  great  hesita- 
tion. Even  after  several  generations  knew  how  to  construct  for  themselves  safe 
dwellings  on  the  open  plains,  there  were  numerous  tribes  and  races  who  kept  to  their 
caves ;  the  Sicilian  Cyclopes  for  instance.  Even  today  cave-dwellers  are  found,  as  was 
discovered  by  Mr.  Carter,  an  English  traveler,  who  found  several  in  Southern  Arabia. 

That  the  great  mass  of  cave-dwellers  gradually  desired  to  find  dwellings  better, 
healthier  and  more  cheerful,  was  but  natural  even  considering  the  advantage  of  great 
safety.     After  centuries  of  occupation  of  the  caves  they  began  to  suffer  greatly  from 
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lack  of  air,  lack  of  light  and  dampness..  They  began  to  look  for  places  where  they 
could  enjoy  the  open,  the  light,  the  fresh  air  and  leave  their  damp,  sometimes  wet  caves 
behind.  In  many  caves  water  was  continuously  seeping  through  the  rock  seams  or 
filtering  directly  through  the  porous  material. 

Often  unhealthy  gases  poured  into  the  caves  through  cracks  in  the  rocks.  The 
long  trips  back  and  forth  which  had  to  be  made  whenever  expeditions  for  food  supplies 
were  necessary  and  during  which  time  they  were  exposed  for  long  periods  to  attacks 
from  enemies,  were  a  great  disadvantage. 

Sickness  in  all  forms  visited  the  cave-dwellers,  proof  of  which  has  been  found 
in  many  distorted,  misshapen  bones  of  the  occupants  of  caves,  due  to  rheumatism 
and  similar  afflictions.  The  desire  came  to  them  to  live  near  the  rivers  and  seas — 
their  food  supply;  near  the  wild  animals — their  cover  supply. 

When  at  last  man's  intelligence  had  developed  so  far  that  he  knew  how  to  work 
in  wood,  the  first  step  to  reach  this  new  idea  was  taken.  From  this  time  begins  the 
building  of  the  prehistoric  dwelling.  We  do  not  know,  nor  can  we  guess  within 
many  centuries,  when  the  first  types  of  shelters  existed  nor  when  the  later  types  were 
used,  nor  have  we  any  idea  how  long  they  were  used  and  when  they  were  abandoned. 
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Prehistoric  Dwellings. 

The  first  step  forward — from  cave  to  dwelling — was  very  likely  the  construc- 
tion oi  a  simple  dwelling  in  a  large  tree,  high  above  the  ground,  made  of  branches 
and  leaves,  a  house  nearly  inaccessible  to  the  enemies  and  reached  by  a  very  prim- 
itive rope  ladder.  This  type  of  dwelling  was  fairly  safe,  could  be  located  where 
wanted,  and  was  very  satisfactory  for  a  long  time.  Even  at  this  present  day  a  great 
many  of  these  tree  dwellings  or  tree-huts  exist,  very  much  the  same  as  those  of  many 
thousands  of  years  ago. 

The  German  traveler,  Dr.  Nachtigall,  found  several  villages  constructed  in  trees 
in  the  Soudan.  Absolute  safety,  however,  did  not  exist  for  the  tree-dwellers.  Wild 
animals  able  to  climb  trees  could  attack  them  and  arrows  or  lances  thrown  by  enemies 
below  could  also  reach  the  occupants  of  these  tree  huts.    Fig.  IV. 

The  next  type  of  dwelling  soon  originated  on  account  of  these  dangers  and  the 
principal  idea  was  protection  from  enemies,  men  and  beast.  This  new  type  was  the 
home  upon  the  water.  Houses  were  built  upon  piles  driven  in  the  bottoms  of  lakes  or 
other  large  areas  of  water.  In  the  different  large  lakes  of  Switzerland,  indications  of 
several  hundreds  of  villages  built  on  piles  have  been  discovered.  New  ones  are  found 
occasionally  in  some  lake  of  the  old  world.  Nearly  all  of  these  villages  were  found 
on  lakes  where  no  tides  existed.  There  the  pile  worm  could  not  damage  the  founda- 
tion work  of  the  dwellings.  Some  pile  dwellings,  however,  have  been  found  to  have 
existed  on  rivers  where  the  tide  was  not  too  great.  The  foundations  were  constructed 
of  piles  sunk  half  way  or  part  way  in  the  mud  bottoms  of  the  rivers  or  lakes.  If  the 
lake  bottom  was  too  hard  the  piles  were  kept  in  vertical  position  by  dumping  stones 
around  them.  The  piles  were  put  very  close  together;  over  the  tops  a  platform  of 
planks,  and  on  this  platform  the  buildings  were  erected.  They  were  mostly  huts  of 
planks,  branches,  straw  and  leaves.  To  give  an  idea  of  the  size  of  these  pile  villages 
— it  may  be  stated  that  remains  have  been  found  on  the  lake  of  Geneva,  the  pile  vil- 
lage of  Morges,  which  has  an  area  of  about  70,000  sq.  yds.  Another  at  the  village  of 
Manger,  on  the  Lake  of  Constanz,  was  supported  by  40,000  piles. 

Indications  of  pile  villages  have  been  found  all  over  the  world;  in  Europe, 
Africa,  India  and  New  Guinea.  Sometimes  the  buildings  consisted  of  three  or  four 
stories.  Sufficient  explanation  for  this  method  of  building  has  not  been  given.  Dur- 
ing a  great  many  centuries  these  pile  dwellings  "Pilafittes,"  pile  villages  or  cities  have 
existed  and  flourished.  Intercommunication  between  different  ones  originated  com- 
merce, and  from  commercial  relations  quick  developments  and  better  gradual  civil- 
ization  resulted. 

Soon  we  find  that  the  stones  used  to  shape  the  piles,  and  make  the  furniture  and 
weapons  were  no  longer  of  local  origin.    We  find  all  different  species  of    stone.     The 
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next  step  was  the  introduction  of  bronze  and  copper  for  utensils  and  weapons.  We 
find  even  indications  and  proofs  that  stuffs  for  clothing,  some  sort  of  linen  and  fish 
nets  were  manufactured.  We  find  three  periods  of  improvement  in  their  civilization. 
First — when  only  local  stone  was  used;  second — when  stone  of  different  and  foreign 
origin  was  used,  with  better  workmanship  and  carving  on  tools  and  furniture;  third — 
the  introduction  of  bronze  and  copper.  It  seems  strange  that  among  all  the  decora- 
tive carving  of  these  three  periods,  running  over  an  unknown  number  of  centuries, 
not  one  picture  of  a  human  being  has  come  to  us. 

As  a  proof  of  the  gradual  development  of  their  intelligence,  it  might  be  mentioned 
that  in  the  first  period  all  piles  were  heavy,  never  less  than  10"  to  14"  in  diameter. 
With  a  better  knowledge  of  carpentry,  these  piles  were  reduced  in  size,  sometimes 
split  in  half  or  in  four  pieces.  During  the  third  period  a  beginning  with  agriculture 
was  made,  proof  of  which  we  find  in  grain,  corn,  wheat,  grind  stones,  dried  fruits 
and  nuts,  found  in  the  remains  of  these  pile  villages.  There  are  also  indications  of 
domestication  of  several  animals.  At  the  Paris  Exposition  of  1889,  was  a  model 
exhibited  of  a  pile  dwelling  village  which  was  considered  to  be  an  exact  copy  of  a 
great  many  original  prehistoric  villages.  Except  for  small  details  they  were  all  alike. 
Fig.  V  &  VI. 

Now  we  are  arriving  at  the  last  stage  of  prehistoric  dwelling.  With  all  the  ad- 
vantages as  to  safety  from  enemies,  easy  access  and  exit,  nearness  of  his  hunting 
ground,  fish,  cattle,"  fruit  trees,  cornfields,  etc.,  two  great  disadvantages  could  not  be 
overlooked,  namely — fire  and  flood.  The  first,  namely — fire,  may  be  called  the  cause 
of  the  destruction  of  most  of  the  pile  dwellers'  villages. 

With  the  introduction  of  metal,  especially  steel  and  iron,  very  likely  discovered 
for  the  first  time  in  eastern  countries  and  later  in  Europe,  the  prehistoric  people  now 
made  as  large  and  larger  a  forward  step  than  had  been  made  when  the  rough  stone 
age  changed  to  the  age  of  polished  stone.  Then  man  came  from  cave  to  pile  dwelling, 
and  now  from  pile  dwelling  to  terra-firma  and  the  open  plains.  With  the  introduc- 
tion of  metal,  man  had  better  dwellings,  better  weapons.  He  could  accomplish  more 
in  working  other  materials.  He  was  safer  against  his  enemies,  more  formidable 
against  any  antagonist. 

A  great  change  in  the  construction  of  dwellings  we  find  now ;  namely — in  their 
great  variety.  Nearly  all  pile  dwellings  were  the  same,  but  now  the  newly  construct- 
ed "houses"  as  we  may  begin  to  call  them,  are  very  different  in  size  and  aspect.  Every 
race,  every  tribe,  had  its  characteristic  difference  in  house  building  from  now  on.  Lo- 
cation, climate,  and  materials  are  the  different  factors  which  gave  the  different  types. 
Every  country  has  its  own  and  peculiarly  adapted  and  logically  originating  kind. 
Of  course,  the  first  dwellings  on  solid  earth  were  very  primitive.  They  were,  in  fact, 
little  different  from  the  huts  built  before  on  piles.  It  was  practically  an  imitation  of 
man's  former  dwelling.  In  some  instances  even  the  first  dwellings  were  the  boats  or 
canoes  which  man  had  used  when  living  in  their  pile  dwellings,  only  turned  bottom 
up.     Proof  of  this  has  been  found  in  Africa.     In  other    countries    where  not  such  a 
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dry  climate  existed,  and  where  rain  ami  cold  winters  had  to  be  contended  with,  people 
buried  their  dwellings  For  the  greatest  pari  in  the  ground.  Whore  possible  they  made 
a  hole  in  the  ground  against  the  slope  of  the  land.  In  this  dug-out  thus  made,  walls 
were  built  of  plank,  sometimes  of  stone,  laid  up  as  regular  as  possible.  First,  dry  stone 
work  was  used,  afterwards  mud  and  dirt  as  fillers;  later,  cements  as  binders,  all  in  suc- 
n  as  time  passes.  Next  to  the  carpenter  now  stands  the  mason  as  house  builder. 
The  walls  of  these  huts  were  built  not  higher  than  man's  height;  upon  these  walls  were 
laid  beams  or  trees  supporting  the  roof.  We  find  two  types,  one  with  a  central  pole 
which  supported  the  roof  beams,  the  other  with  the  roof  beams  sloped  from  the  higher 
to  the  lower  wall.  Fig.  VII  &  \  111.  In  all  temperate  climates  in  entire  central  and 
western  Europe,  this  type  of  dwelling  was  found.  As  late  as  the  first  and  second  cen- 
tury we  find  them  in  parts  of  Germany  and  France  and  numerous  ruins  can  be  shown 
The  floor  was  made  of  very  hard  concrete;  a  door,  about  o  ft.  high  only,  on  the 
side  in  the  sloping  roof.  Entrance  could  be  made  only  by  bending  down  and  crawl- 
ing in.  There  is  no  trace  of  a  chimney;  if  cooking  was  done  inside,  smoke  had  to  go  out 
through  holes  in  the  roof  or  through  the  door.  We  find  that  many  of  these  houses  were 
arranged  next  to  each  other  in  parallel  rows,  with  a  space  of  ground  left  between  them 
which  served  as  a  street,  indicating  that  after  centuries  of  living  in  pile  dwellings  people 
did  not  like  to  give  up  the  advantage  of  society,  such  as  it  was.  They  wished  to  live 
near  each  other,  have  each  other's  company  and  help  if  needed.  Very  few  of  these 
old  dwellings  had  more  than  one  room.  We  find  here  and  there  two  rooms,  one  behind 
the  other. 

In  Scotland  we  find  a  special  type  of  prehistoric  dwellings  namely — the  Pict's 
houses,  also  called  "Weems"  or  earth  houses.  These  are  again  partly  built  under- 
ground in  the  same  manner  as  described  before,  with  stone  walls.  The  walls  are, 
however,  circular  and  above  a  certain  height  are  corbeled  out,  gradually  closing  over 
or  arching  over  the  room.  The  last  part  or  central  part  of  this  roof  consists  of  one 
large  stone.  The  stone  roof,  which  is  the  only  part  of  the  dwelling  visible  from  the 
outside,  was  covered  in  most  cases  with  dirt  or  peat  moss.  In  these  Pict's  houses  we 
find  a  new  departure  in  building  dwelling  houses.  Although  most  of  them  consisted 
of  only  one  circular  room,  there  have  been  found  quite  a  large  number  of  examples 
where  one  large  circular  room  was  in  the  center  of  a  group  of  several  smaller  rooms, 
all  leading  through  small  doors  to  the  central  rooms.    Fig.  IX. 

It  is  entirely  unknown  to  us  who  the  people  were  who  inhabited  these  dwellings 
in  Scotland,  France  or  elsewhere,  nor  do  we  know  what  language  they  spoke,  to  what 
race  they  belonged,  how  many  thousand  years  ago  they  existed,  nor  what  were  their 
habits  and  customs. 

It  has  been  assumed  that  all  peoples  living  in  mountainous  countries,  and  those  in 
the  flat  countries  where  stones  were  available,  lived  in  houses  described  above,  but 
that  the  people  who  lived  on  the  banks  of  rivers  or  on  the  seashore  lived  in  huts  of 
interlaced  tree  branches.     There  is  a  certain  amount  of  proof  to  be  found  in  the  great 
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number  of  indications  of  dwellings  on  the  seashores  and  along  rivers, — in  Denmark 
for  instance.  A  great  number  of  small  heaps,  consisting  of  parts  of  kitchen  utensils, 
bones,  shells,  etc.,  and  different  debris  indicating  preparation  of  food  for  human  be- 
ings, have  been  found  along  such  shores  and  river  banks. 

As  civilization  progresses  and  the  method  of  house  building  improves,  one  fact 
stands  out  very  plain,  namely — that  in  keeping  step  with  progress  and  civilization 
there  is  to  be  found  a  continuous  improvement  in  the  methods  of  defense  against  at- 
tacks from  enemies  of  their  own  kindred. 

In  the  early  beginning  of  prehistoric  life  no  traces  have  been  found  of  defence 
against  human  beings,  no  walls  against  invasion,  no  fortifications.  But  in  keeping 
pace  with  civilization  of  the  different  periods  people  woke  up  to  the  necessity  of  de- 
fended places,  of  ramparts  and  walls  surrounding  camps  or  villages.  Of  the  exist- 
ence of  these  in  the  later  periods  a  few  traces  have  been  found.  Most  of  those  which 
have  existed  have  been  ruined  and  have  vanished  completely. 

In  some  of  these  fortified  places  people  have  lived  through  different  periods, 
through  the  stone  age,  the  copper  and  bronze  age,  which  is  proven  by  the  debris  of 
utensils  of  pottery  and  weapons  found  in  these  enclosures.  Iron,  however,  was  no- 
where to  be  found.  This  seems  to  prove  conclusively  that  all  these  fortifications  were 
of  prehistoric  times. 

FIG.  X 


As  examples  of  the  most  curious  type  may  be  mentioned  the  so  called  "Mounds" 
found  in  North  America  in  the  enormous  basin  of  the  Mississippi,  between  the 
Alleghanies  and  the  Rockies,  the  Great  Lakes  and  Mexico.  Ruins  were  found,  for 
instance — the  mounds  in  Wisconsin,  of  enormous  fortifications,  triangular,  circular  or 
other  shape,  where  there  was  room  for  perhaps  as  many  as  20,000  people  inside  the 
walls.  Those  who  built  them  were  of  an  entirely  different  race — positively  not  Indians. 
They  existed  long  before  the  Indians  and  are  called  by  us  "The  Mound  Builders."  Fig.  X. 

It  seems  unnecessary  to  further  describe  the  different  examples  of  prehistoric 
dwellings.    There  are  many  varieties,  but  of  improvement  little  is  to  be  seen.    They  are 
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mostly  simple  huts  of  stone,  clay  or  wood,  a  single  room  in  most  cases — here  and 
there  with  more  rooms,  which  indicates  the  first  improvement.  No  fireplaces,  at  least 
no  smoke  flues;  no  attempt  at  comfort,  cleanliness,  separation  of  members  of  the 
family — in  nearly  all  instances  living,  eating  and  sleeping  in  one  single  room.  During 
the  thousands,  hundreds  of  thousands,  perhaps  millions  of  years  of  prehistoric  times, 
practically  very  little  or  no  progress  has  been  made  in  planning  and  construction  of 
dwellings,  and  no  progress  whatever  in  the  hygienic  methods  of  living  and  of  house 
building. 

It  should  also  be  mentioned  that  during  all  these  ages  of  prehistoric  house  build- 
ing very  little  or  no  attempt  was  made  at  architecture.  It  was  only  during  the  very  last 
part  of  prehistoric  times,  when  the  building  of  stone  dwellings  was  already  known  for 
a  long  time,  that  the  first  indications  of  architecture  came  to  us  in  the  simple  form  of 
conical  stone  buildings,  ruins  of  which  have  been  found  on  the  Island  of  Sardinia  in 
the  Mediterranean  Sea.     These  buildings  are  called  "Nouraghes."    Fig.  XI. 

A  great  number  of  such  ruins  have  been  found.  The  stones  used  were  rough  or 
dressed,  but  always  laid  in  nearly  horizontal  courses.  They  are  in  reality  the  first 
examples  of  architecture.  We  have  however  now  arrived  at  the  end  of  prehistoric 
times  and  stand  at  the  beginning  of  historical  times,  about  6,000  years  ago.  Man 
had — up  to  this  period — learned  to  build  in  wood  and  stone ;  they  had  hammers,  saws 
and  chisels:  they  had  means  to  lift  and  move  heavy  stones.  No  thought  had  been 
given,  however,  to  comfort  nor  to  sanitation. 
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COMPARISON   OF  THE  PLAN  WITH    PLANS  OF  THE  WHEEM5    IS  VERY 
INTERESTING.    A.  PRESUMABLY_LIVIN<3  ROOM  .  EJ.  BEDROOMS. 
C.  STORE  ROOM, VERY  LIKELY  WITH  ACCESS  TO  UPP£R  FLOOR 
AND  TOP  OR  ROOF.  UPPER  FLOORMAY  HAVE  BEEN  USED  FOR  STORE. ROOM 
ROOF    AS  LOOKOUT   AND  PLACE  TO  VVARD  OFF  ATTACKS  . 

A   MAY  HAVE.  BEEN.  U5ED  AS  GENERAL  ROOM  _B.  BEDROOM  FOR  SEPARATE. 
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Dwellings  of  the  Prehistoric  Period. 

It  will  be  entirely  unnecessary  and  without  value  from  the  viewpoint  of  progress 
in  sanitary  principles  in  house  building,  to  give  a  complete  description  of  all  types  of 
dwellings  of  the  various  races  during  the  60  centuries  which  have  now  passed  of 
the  historical  period.  Only  a  few  examples  of  some  of  the  important  types  of  dwell- 
ings, indicating  here  and  there  a  slight  progress  in  house  planning,  in  hygienic  princi- 
ples and  comfort,  will  be  necessary  to  indicate  the  very  slow  progress  which  has  been 
made  up  to  within  fifty  years  from  the  present  time.  Of  the  actual  dwellings  of  people 
between  the  years  4000  B.  C.  and  the  Renaissance,  or  about  1500  A.  C,  we  know  in 
reality  very  little.  The  ruins  of  ordinary  dwellings,  even  indications  of  same  during 
these  55  centuries  are  very  few  and  very  incomplete. 

Inasmuch  as  the  great  majority  of  the  dwellings  of  former  times  had  been  con- 
structed of  inflammable  materials,  it  may  be  assumed  that  nearly  all  of  these  were 
destroyed  by  fire.  Of  the  poorest  dwellings  the  greatest  number  must  have  collapsed 
on  account  of  their  inferior  construction  and  the  use  of  very  inferior  materials.  The 
remnants  of  the  dwellings  of  the  very  poor  and  even  of  the  middle  classes  which  were 
built  during  the  first  fifty  centuries  of  historical  times  are  so  very  scarce  that  in  most 
countries  no  examples  of  them  can  be  found.  Our  knowledge  of  these  dwellings  has 
been  obtained  from  descriptions  in  historical  papers  or  in  literature. 

Even  of  the  houses  of  the  rich  people,  very  few  survived  and  then  only  in  part. 
The  destruction  of  these  may  be  attributed  in  a  great  part  to  war  and  conquest.  Al- 
though so  few  examples  of  dwellings  of  the  former  ages  are  preserved  to  this  day, 
which  is  of  course  a  great  loss  for  the  study  of  architecture,  it  is  of  very  little  value 
for  the  study  of  the  achievements  of  former  people  in  matters  of  sanitation  and  the 
development  of  actual  comfort  in  dwellings.  In  neither  of  these  are  found  any  attempt 
at  sanitation  or  comfort. 

A— HOUSES  IN  EGYPT. 

Except  for  the  ruins  of  a  couple  of  palaces  there  is  very  little  in  existence  today 
which  reminds  us  of  the  dwellings  of  the  poor,  the  middle  man  or  even  the  very  rich 
among  the  people  of  old  Egypt.  Most  of  what  we  do  know  has  been  told  us  in  manu- 
scripts or  by  pictures  and  inscriptions  discovered  on  monuments. 

A  great  majority  of  the  Egyptian  people  had  only  the  simplest  and  most  prim- 
itive type  of  dwellings.  First — they  were  built  of  wood,  of  palms  or  sycamores;  later 
an  inferior  quality  of  brick  was  used  made  out  of  Nile  clay  mixed  with  cut  straw  and 
still  later  came  in  use  lime  and  stone.  The  dwellings  were  generally  built  on  flat 
ground  near  the  river.  They  were  poorly  constructed,  easily  destroyed,  unsafe  and 
unhealthy,  lasting  but  a  very  short  time.     When  this  primitive  dwelling  collapsed  the 
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debris  was  not  removed ;  this  was  too  costly  and  required  too  much  labor.  The  new 
dwelling  was  built  on  top  of  this  debris  which  formed  a  kind  of  foundation  for  the 
second  house.  After  the  collapse  of  the  second  house  a  third  house  was  built  on  top 
of  the  ruins  of  the  first  and  second  house.  Gradually  a  kind  of  terrace  was  formed 
by  these  ruins  of  the  old  houses,  a  terrace  which  was  of  a  higher  level  than  the  sur- 
rounding ground.  This  terrace  insured  the  safety  of  the  third  or  fourth  building 
from  the  overflowing  waters  of  the  Nile.  The  later  dwellings  on  these  terraces  were 
far  more  sanitary  on  account  of  being  built  on  dry  ground  and  above  the  wet  strata. 
This  accidental  carelessness  of  the  old  Egyptians  has  been  quoted  entirely  incorrectly 
many  times  as  an  example  of  the  high  intelligence  of  these  people. 

Real  brick  for  houses  was  only  used  at  the  time  of  the  Romans  and  for  the  simpler 
type  of  house  only.  For  the  richer  buildings — the  palaces  and  temples — stone  was 
generally  used.  Of  Egyptian  dwellings  we  find  three  types,  namely — first — the 
houses  of  the  poor;  second — the  houses  of  the  better  classes  and  third,  the  houses  of 
the  rich. 

1.  The  houses  of  the  poor  were  simple  huts  10  ft.  x  12  ft.  or  10  ft.  x  15  ft.; 
sometimes  separate  and  at  other  times  built  in  blocks  forming  some  kind  of  a  street. 
They  were  constructed  of  straight  palms  or  sycamores  with  clay  and  straw  between 
for  walls.  The  roofs  were  made  of  branches  and  leaves.  There  was  a  very  small 
door  but  no  windows.  The  height  was  often  less  than  6  ft.  Even  these  small  houses 
were  frequently  divided  into  two  or  three  parts  by  partitions  which  did  not  go  up  to 
the  roof.  There  was  no  floor  paving  of  any  kind;  no  fireplace  and  no  chimney.  Some- 
times there  was  an  opening  left  in  the  roof  for  ventilation  but  this  was  only  rarely 
found. 

The  dwelling  of  the  poor  was  used  only  as  a  place  for  sleep — rest  at  night.  Man 
worked  all  day  in  the  open  and  the  women  were  similarly  occupied  in  the  open  get- 
ting food,  going  to  the  market,  carrying  water,  etc.  Even  the  few  hours  spent  to 
make  silk  or  to  weave  clothes  were  spent  in  the  open  aid.  The  wonderful  climate 
made  up  for  the  unhealthy  and  deficient  dwellings. 

2.  The  better  classes  had  very  much  larger  houses  which  were  built  of  selected 
woods  properly  framed  and  constructed,  or  of  brick  and  sometimes  stone.  They  al- 
ways had  a  court  of  various  size  and  nearly  always  a  little  garden.  The  rooms  were 
located  around  the  court,  on  three  sides  of  the  court  or  behind  the  court.  Sometimes 
there  was  a  portico  in  front.  In  most  cases  there  was  one  entrance.  The  windows 
were  very  few,  very  small  and  high  from  the  ground.  To  live  in  the  open  was  also 
the  custom  with  the  better  classes.  The  open  courts  were  used  for  daily  life,  even 
for  taking  meals.  In  these  courts  were  cats,  dogs  and  antelopes  running  around  as 
domesticated  animals.  There  were  some  small  tables  on  one  leg  which  indicated  the 
use  of  these  courts  for  daily  life,  and  at  night  they  were  often  used  by  the  master  of 
the  house  and  his  family  for  sleeping  purposes,  and  if  not  used  by  the  master  they 
were  used  by  the  servants.     Nets  were  provided  as  a  protection  against  mosquitoes. 

As  indicated  on  the  sketch  plans,  arranged  around  the  court  on  three  sides  or 
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in  another  manner,  were  a  number  of  small  rooms  in  two  stories.  On  the  first  or 
ground  floor  were  located  the  stables,  kitchen  provision  rooms  and  the  servants' 
rooms.  The  provision  rooms,  storerooms  and  stables  were  of  fairly  large  dimensions; 
the  servants'  rooms  of  very  small  sizes.  The  second  floor  was  used  by  the  family  for 
bedrooms.  Access  to  same  was  obtained  by  a  narrow  staircase  in  the  corner  of  the 
building,  directly  from  the  Street,  and  in  most  cases  in  a  corner  of  the  court.  The 
second  floor  rooms  were  poorly  constructed;  the  floor  consisting  of  wood  with  dirt 
filling;  the  walls  crudely  finished  and  crudely  painted  or  decorated.  Windows  on  the 
ground  and  second  floors  were  scarce.  Only  a  few  rooms  had  direct  light  through  a 
very  small  window  which  was  high  up  from  the  floor  and  which  was  only  protected 
by  a  simple  grille  of  wood  or  metal.  These  few  windows  afforded  the  only  possibil- 
ity for  ventilation.  Rooms  which  had  no  windows,  and  they  were  greater  in  number, 
depended  for  their  ventilation  and  light  upon  the  door  opening  which  lead  into  the 
corridor  running  along  the  court  walls. 

The  entire  structure,  although  showing  a  very  great  improvement  in  plan,  a 
greater  separation  between  the  different  members  of  the  family  and  the  servants,  also 
separation  of  sleeping  and  living  quarters,  was  of  very  poor  and  unsanitary  quality. 
The  great  objection,  of  course,  was  to  be  found  in  the  dark  and  non-ventilated  bed- 
rooms and  in  the  material  used  for  construction.  The  wood  floor  beams  with  dirt 
filling  certainly  offered  a  great  opportunity  for  vermin  of  all  kinds,  especially  fleas. 
The  Egyptians  desired  to  shut  out  light  as  much  as  possible  inasmuch  as  cloudy  skies 
were  very  rare  and  the  continuous  bright  and  glaring  sunlight  in  this  very  humid 
atmosphere  was  very  objectionable  and  painful  to  the  eyes.  This  sharp  light  was 
the  cause  of  a  number  of  diseases  of  the  eye,  even  blindness.  Eye  diseases  and  blind- 
ness were  more  frequent  in  Egypt  than  anywhere  else. 

A  roof  garden  on  top  of  the  second  floor,  protected  by  a  light  roof  on  small 
wooden  columns  was  used  for  family  reunions  and  festivities,  also  for  sleeping  places. 
The  general  practice  of  sleeping  in  the  open  air  wherever  possible  must  have  been  of 
great  beneficial  effect,  and  must  have  partly  offset  the  results  of  the  use  of  miserable 
dark  non-ventilated  bedrooms. 

The  third  type  of  Egyptian  houses,  those  of  the  rich,  vary  in  plan  very  little  from 
the  houses  of  the  middle  or  rather  the  better  classes,  except  in  size.  They  were  built 
on  a  very  large  scale,  had  large  gardens,  large  courts,  numerous  separate  buildings 
for  servants,  stables  and  storehouses.  They  had,  in  fact,  very  much  in  common  with 
the  general  planning  of  large  plantations  enclosed  by  a  wall.  The  exterior,  except 
for  the  entrance  door  and  the  size  of  the  building,  differed  little  from  the  general  ap- 
pearance of  the  houses  of  the  better  classes.  The  entrance  door  was  the  main  feature 
of  the  building;  its  size  and  elaborate  decoration  showing  the  importance  of  the  owner. 
Very  often  they  looked  like  temple  entrances.  In  many  instances  there  was  a  second 
door  which  was  used  by  servants  and  unimportant  visitors.  Although  the  palaces 
and  houses  of  the  rich  showed  great  improvement  over  the  houses  of  the  first  men- 
tioned types  in  respect  to  size  and  number  of  rooms   for  receptions,    dinners,  public 
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and  private  entertainments,  also  in  respect  to  furniture  and  decoration,  in  the  defects 
oi  the  houses  of  the  former  types,  very  little  or  no  improvement  was  found.  Here 
also  the  bed  rooms  had  rarely  a  window  and  practically  no  light  or  ventilation.  They 
were  richly  furnished  with  rugs  and  curtains  and  contained  besides  the  bed  or  couch, 
a  chest,  a  chair,  a  small  table  and  a  lamp.  The  living  rooms,  public  rooms  or  reception 
and  entertaining  rooms  were  richly  decorated,  had  fine  paintings,  beautiful  rugs  and 
rich  hangings.  The  metal  decorations  were  especially  wonderful  as  examples  of  work- 
manship and  art. 

Of  sanitary  principles  and  actual  comfort  very  little  or  nothing  was  to  be  found. 
But  for  this  the  houses  of  the  rich  Egyptians  would  have  been  models  of  arrange- 
ment. There  was  no  strict  separation  of  the  women's  quarters.  There  was  no  harem 
in  Egypt,  such  as  existed  in  most  of  the  other  countries  of  the  near-East ;  the  Egyptian 
women  were  free,  were  not  slaves  and  practically  were  equal  to  men.  They  acted  as 
mistresses  of  the  house,  accompanied  their  husbands  to  the  hunt,  to  fishing  parties 
and  other  outings.  In  every  respect  these  people  of  old  Egypt  were  far  advanced, 
were  highly  civilized,  refined  and  of  very  good  morals.  This  all  changed,  however, 
when  Egypt  was  invaded  by  other  races  and  gradually  lost  its  freedom.  With  the 
appearance  of  the  Roman  conquerer  the  remarkable  great  civilization,  the  splendid 
high  ideas  of  morality  completely  disappeared,  to  be  discovered  many  centuries  later 
and  brought  to  light  in  the  excavation  of  the  ruins  of  their  old  cities.  See  Fig.  XII,  A-F. 

It  may  be  the  proper  place  to  mention  here  the  use  of  glass  in  buildings.  For 
ornamental  purposes,  colored  glass  has  been  used  to  a  greater  or  lesser  extent  from 
the  oldest  times  recorded  in  Egypt,  later  in  Greece  and  by  the  Romans.  We  do  not 
positively  know  whether  the  Western  World  has  used  glass  in  windows  for  the  purpose 
of  light,  but  it  is  certain  that  in  the  East  colored  glass  was  used  to  a  great  extent. 
In  most  instances  they  were  small  pieces  of  glass  set  in  mortar,  plaster  or  stucco, 
highly  decorated  and  letting  through  a  very  subdued  red,  yellow,  white  or  other  col- 
ored light.  W'c  know  that  even  as  early  as  300  B.  C.  some  colored  glass  was  used  in 
Ceylon.  Glass  for  protection  against  cold  was  not  needed  in  Eastern  countries  in 
the  dwelling  houses  and  very  likely  it  was  not  used  but  in  very  few  cases.  Most  win- 
dows were  open  except  for  lattice  work  or  grille,  and  sometimes  they  had  curtains. 
Glass,  however,  was  used  to  a  great  extent  by  the  Egyptians,  Greeks,  Romans  and 
Byzentines  in  temples  and  tombs.  In  the  middle  ages  colored  glass  was  used  every- 
where in  Churches  and  monumental  buildings;  during  the  twelfth  and  thirteenth  cen- 
turies the  art  of  making  decorative  colored  glass  was  at  its  greatest  height.  The 
Renaissance  soon  abandoned  the  subdued  lighting  system  and  clear  glass  was  then 
used  with  decorative  colored  glass  panels  hanging  in  front.  At  all  times  up  to  the 
latter  part  of  the  16th  century  we  may  assume  that  glass  was  too  costly  to  be  used 
by  any  but  the  rich  in  dwelling  house  constuction.  Where  economy  was  the  first  con- 
sideration the  windows  had  no  glass.  The  windows  in  the  houses  of  the  poor,  even 
in  the  Northern  countries,  had  no  protection  against  weather  and  were  entirely  open. 
Of  course  these  windows  were  then  reduced  to  minimum  sizes. 
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B.    PELASGIC  HOUSES— FIGURES  XIII— A  &  B 

The  Pelasgic  houses  were  in  existence  in  Asia  Minor,  Syria  and  the  East  Mediter- 
ranean Islands.  The  Pelasgic  tribes  between  the  years  2500  to  2000  B.  C.  occupied 
Armenia,  Northern  Syria,  Cyprus,  Crete  and  in  places  Egypt,  Greece  and  Italy.  They 
have  left  numerous  examples  of  dwellings,  palaces  and  private  houses  of  large  dimen- 
sions, also  some  dwellings  of  the  poorer  classes.  Heavy  stone  construction  was  gen- 
erally used  for  the  walls,  but  here  and  there  a  very  crudely  made  brick  was  used;  for 
instance — in  Greece  and  Syria. 

Over  the  stone  walls,  roofs  were  constructed  of  dome  or  cone  shape  in  stone  or 
of  wood.  The  interior  was  almost  entirely  of  wood  construction,  as  were  the  door 
and  window  jambs  and  lintels.  The  dome  shaped  roofs  of  stone  were  used  to  the 
greatest  extent.  Entire  cities,  villages  and  farms  of  many  varieties  have  been  dis- 
covered and  many  will  have  to  be  excavated  and  brought  to  light.  Cyclopic  wall  con- 
struction was  used  as  well  as  horizontal  layers  of  large  and  small  stones.  The 
poorer  houses  had  one  room,  sometimes  two.  The  better  ones  several  rooms.  The 
rooms  were  circular  in  form  interconnected  or  all  connecting  with  a  main  hall.  The 
dome  or  cone  roof  was  the  most  frequent. 

Except  for  a  much  better  construction  and  the  use  of  better  materials,  the  Pelasgic 
houses  of  the  poor  were  not  better  than  those  of  the  poor  Egyptian.  The  houses  of 
the  better  classes  had  many  rooms  upon  courts,  porches  and  verandas,  terraces  and 
gardens  very  much  like  the  Egyptian  houses.  The  difference  existed  in  the  planning, 
the  architecture  and  the  decorations.  There  were,  of  course,  no  roof  gardens,  but  in 
their  place  we  find  the  porches  and  terraces.  The  improvement  on  the  Egyptian 
house  is  the  greater  number  of  windows,  nearly  every  room  in  the  Pelasgic  house  had 
light  and  ventilation.  Better  materials  for  floors  and  walls  also  gave  better  protec- 
tion against  vermin. 

C.     IONIC  HOUSES— FIG.  XIV 

No  great  step  forward  has  been  made  in  the  planning  of  houses  by  the  Ionians 
in  distribution  nor  in  sanitation.  The  Ionians  lived  on  the  Western  coast  of  Asia, 
opposite  the  Peloponnesus.  They  were  a  rich  prosperous  people.  They  had  vari- 
ous kinds  of  stone  and  a  great  variety  of  excellent  wood  as  building  material  for  their 
houses.  The  country  was  rich  in  wooded  mountains,  had  numerous  fertile  valleys, 
many  rivers,  bays,  harbors  and  inlets,  and  a  beautiful  climate.  All  these  were  fac- 
tors of  development,  culture  and  prosperity. 

One  example  of  the  Ionian  type  of  dwelling  is  given  in  Fig.  XIV.  The  plan  rep- 
resents a  dwelling  of  a  prosperous  merchant  or  business  man.  Eastern  and  Simitic 
influence  is  perceptible  in  the  plan.  The  architecture  both  of  plan  and  design  may  be 
called  pre-Hellenic. 

A.  The  entrance   hall   and   vestibule. 

B.  A  room  for  business  transactions. 

C.  A  room  for  employees,  slaves  and  servants  of  outsiders  with  whom  the 
owner  of  the  house  had  business. 
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D.  The  door  separating  the  business  part  from  the  private  part  of  the  house. 
This  door  leads  into  a  large  open  court  where  a  portico  on  four  columns  is  found. 
From  this  court  entrance  is  obtained  to — 

E.  Provision  Rooms. 

F.  Archive  and  Altar  room. 

G.  Family  reunion  room,  also  dining  and  living  room  of  the  women  and  children 
of  the  house. 

I.     Bedrooms. 

K.     Kitchen   with   servants'   rooms. 

M.     Service  court  with  servants'   rooms  and  service  entrance  into  rear  garden. 

N.     Private  entrance  to  garden. 

L.     Terrace  in  front  of  house. 

Here  again  we  find  the  same  poorly  lighted  and  non-ventilated  bed  rooms.  These 
houses  were  built  on  a  stone  terrace,  had  stone  walls  with  doors  and  columns  of  wood; 
a  roof  of  wood  construction  covered  with  tile.  All  the  wood  work  was  brilliantly 
painted — red,  yellow  and  white  predominated.  The  general  impression  is  similar  to 
the  Egyptian  layout  as  to  room  and  comfort.  Only  a  few  small  windows  were  found 
and  these  were  in  very  few  of  the  rooms. 

Although  a  great  many  centuries  had  passed  between  the  best  class  of  Egyptian 
dwellings  and  the  Ionian  houses,  we  find  no  trace  of  improvements  in  sanitary  ar- 
rangements nor  of  added  comfort.  It  remains  a  mystery  how  waste,  garbage  and 
faeces  were  removed  or  disposed  of;  how,  if  at  all,  the  rooms  were  washed  and  cleaned. 
How  fuel  for  cooking  was  obtained  and  stored;  how  the  slave  quarters  were  kept 
from  becoming  a  nuisance ;  how  the  vapors  and  bad  odors  were  kept  from  spreading 
through  the  house,  permeating  the  wood  parts,  rugs  and  hangings.  This  mystery 
exists  as  in  the  previous  dwellings  of  the  Egyptians  and  Pelasgic  tribes,  and  contin- 
ued to  exist  for  a  long  time  with  many  peoples  of  later  date. 

D.     GREEK  HOUSES— FIGS.  XV,  XVI,  XVII,  XVIII 

The  Greeks,  under  the  name  of  Hellenes,  occupied  Thessaly,  Peloponnesus,  the 
Islands  of  the  Aegean  Archipelago  and  several  places  in  Asia  Minor. 

The  simple  houses  were  nearly  all  alike — were  located  against  mountain  sides 
and  most  of  them  had  terraces.  Cyclopic  wall  construction  was  generally  used,  but 
a  great  deal  of  wood  was  also  used,  except  for  the  exterior  wall  and  the  terrace  con- 
struction. The  cities  were  in  most  cases  excellently  located  and  surrounded  by  a  heavy 
cyclopic  wall,  thus  making  a  fortress. 

The  different  buildings  of  the  towns  were  built  up  terrace-like  against  the 
mountain  side.  The  simplest  houses  had  a  ground  floor  all  of  stone,  four  walls  with- 
out doors  or  windows,  accessible  only  from  above  by  a  staircase  from  the  first  floor. 
The  ground  floor  was  used  for  storerooms  only.  The  first  floor  was  the  house  proper 
and  accessible  by  steps  from  the  outside.  Often  a  gallery  or  veranda  was  built  all 
around  or  on  two  or  three  sides  of  the  house  with  a  roof  supported  on  wooden  col- 
umns.    This  roof  had  a  great  projection  to  protect  against  the  sun  rays.   The  gallery 
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or  veranda  was  a  very  important  part  of  the  house.  Inasmuch  as  actual  examples  of 
Greek  houses  do  not  exist  except  for  a  few  ruins,  our  knowledge  of  Greek  houses 
is  very  limited.  Descriptions  in  Homer  and  Vitruvius  have  given  us  an  idea  of  the 
better  class  of  houses  and  the  palaces. 

A  decided  special  feature  in  the  Greek  dwellings  is  the  strict  separation  of  the 
rooms  for  women  from  the  men's  quarters.  A  harem  actually  existed.  A  few  ex- 
amples of  plans  showing  the  general  distribution  of  rooms  in  a  rich  Greek  house 
will  be  sufficient  to  give  an  idea  as  to  the  number  of  rooms,  their  size  and  respective  use. 

The  house,  plan  of  which  is  shown  in  Fig.  XV,  was  located  on  the  side  of  a  hill 
with  beautiful  views  from  terraces  and  gardens.  The  rooms  of  the  owner  and  fam- 
ily were  arranged  around  an  interior  or  second  court,  while  the  business  and  strangers' 
rooms  were  arranged  around  the  first  or  outer  court.  The  kitchens  and  dining  rooms 
are  in  the  rear.     This  house  contains  the  following  rooms: 

A.  Entrance. 

B.  Outer  court  with  collonade. 

C.  Interior  court. 

D.  Porter. 

E.  Rooms  for  slaves. 

F.  The  slaves'  kitchen. 

d.  Latrines  or  toilets  for  slaves. 

In  court  B  was  a  little  fountain  and  a  basin  for  rain  water. 

X.  Parlor. 

H.  Treasury. 

Y.  Altar. 

G.  Wine  stores  and  provisions. 
N.  Small  dining  room. 

M.     Kitchen. 

a.     Latrines  for  same. 

K.     Large  Dining  Room. 

Through  passage  d  to  terraces  and  to  bedrooms  O. 

W.     A  room  for    women  with    garden  and  latrines  e. 

Through  passage  c  into  strangers  quarters  with  bedrooms  s,  a  portico  v,  a  small 
garden  where  the  latrines  f  were  located. 

g.     Service  entrance. 

AA.     Large  garden. 

The  bedrooms,  even  in  this  exceptionally  rich  house  which  is  practically  a  palace, 
are  very  small.  They  have  no  light  and  no  ventilation.  The  dining  rooms  have  no 
chairs — only  couches,  as  these  people  ate  in  a  lying  position. 

The  building  materials  were  very  rich,  such  as  marble,  different  excellent  stones, 
expensive  and  richly  decorated  woods,  rugs  and  hangings.  How  the  difficulty  of  bad 
odors  and  the  spread  of  vermin  was  overcome,  if  combated  at  all,  remains  a  mystery 
as    before.     We    may    assume    that    once  a    contagious    disease    entered    even    the 
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rich  house  its  spread  was  very  fast  and  unhampered  and  we  may  also  assume  that 
these  people  were  not  susceptible  to  bad  odors  nor  did  they  mind  vermin  very  much. 

A  very  refined  taste  in  color  and  proportions,  splendid  design  in  all  architectural 
features  and  no  attempt  at  economy  are  the  principal  features  of  progress  in  the  Greek 
houses.     This  may  be  said  to  exclude  only  the  poor  class. 

The  introduction  of  toilets  and  the  separation  of  these  arrangements  for  guests, 
master,  women,  slaves  and  kitchen  servants,  even  if  these  toilets  had  no  running  water 
and  must,  of  course,  in  a  warm  climate  have  spread  objectionable  odors,  was  still  a 
great  step  forward.  This  was,  in  fact,  the  only  sanitary  improvement  which  stood  out 
above  the  house  of  former  times. 

In  Fig.  X\T  is  shown  the  plan  of  another  Greek  house  also  of  a  very  rich  owner. 
This  plan  is  not  so  elaborate  nor  as  well  provided  with  gardens  and  separate  toilets 
but  otherwise  is  very  similar  to  the  previous  plan. 

Fig.  XVII  shows  a  plan  of  a  simple  Greek  house.  The  great  hall  is  here  used  for 
kitchen,  dining  room,  work  room  or  general  sleeping  room.  The  three  rooms  in  the 
rear  are  only  found  in  the  better  class  of  this  type.  This  type  of  simple  house  has 
existed  through  many  centuries  with  only  this  difference — that  in  later  times  the  hall 
was  replaced  by  an  open  court. 

Fig.  XYIII  shows  the  plan  of  a  house  found  in  the  ruins  of  Delos.  Here  an  open 
court  takes  the  place  of  the  great  hall.  Otherwise  this  house  has  practically  the  same 
arrangement  as  is  shown  in  the  previous  plan. 

E.     ROMAN  HOUSES— FIGURES  XIX  TO  XXIV. 

In  consequence  of  the  accidental  preservation  of  a  great  part  of  three  cities  of 
the  early  Roman  times,  preserved  in  such  a  condition  that  it  is  possible  to  design 
nearly  their  entire  reconstruction,  we  have  today  more  knowledge  of  Roman  dwell- 
ings than  even  of  the  houses  of  the  middle  ages  and  many  others  of  a  much  later 
date.  Pompeii,  Herculaneum  and  Stabiae  had  been  buried  under  lava  and  ashes  since 
the  year  79  A.  C.  It  is  true  these  cities  were  all  of  Greek  origin,  but  they  had  been 
under  Roman  domination  and  influence  sufficiently  long  to  have  lost  a  great  deal  of 
their  original  character  and  to  have  Roman  features  introduced. 

It  is  a  fact  that  from  these  three  buried  cities  most  of  our  knowledge  of  the 
Greek  houses  has  been  obtained.  After  the  earthquakes  of  63  A.  C.  when  a  great  part 
of  each  of  these  cities  was  destroyed,  these  towns  were  deserted  by  the  inhabitants, 
as  they  practically  became  unsafe  for  occupation.  The  deserted  cities  were  completely 
buried  by  the  eruption  of  79  A.  C. 

At  the  present  time  only  a  very  small  portion  of  Herculaneum  has  been  excav- 
ated; a  large  part  of  Pompeii,  however,  has  been  unearthed  and  from  its  ruins  the 
world  has  obtained  masses  of  authentic  information.  Here  we  have  real  houses,  not 
houses  or  palaces  reconstructed  from  a  description  or  a  picture,  not  a  dream  or  fan- 
tastic representation,  not  houses  built  up  from  a  few  blocks  of  stone  and  a  wealth  of 
imagination. 
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Dwellings  Of  The  Prehistoric  Period 

Notwithstanding  the  changes  made  in  many  dwellings  by  the  Roman  occupants 
of  these  Greek  cities,  there  have  been  many  examples  found  of  strictly  Ionic  and  Greek 
planning,  also  several  with  decided  Roman  additions,  and  next  to  these  a  great  num- 
ber which  are  entirely  Roman.  These  Roman  examples  had  been  built,  of  course, 
under  the  influence  of  the  Greek  neighbors,  but  they  are  sufficiently  different  in  con- 
ception to    show  the    Roman  ideas  prevailing. 

In  the  early  time  of  Roman  houses,  the  general  plan  of  the  majority  of  simple 
dwellings  consisted  of  one  large  central  room  with  a  number  of  small  alcoves.  The 
houses  then  were  built  in  the  center  of  the  building  plot  on  a  piece  of  land  which  the 
owner  cultivated.  Rows  of  such  plots  with  houses  thereon  formed  streets.  The  entire 
group  of  houses  was  surrounded  by  a  common  wall.  'With  the  increase  in  population 
less  land  was  used;  the  houses  were  built  closer  together.  For  a  long  time  it  was  not 
allowed  to  build  one  house  directly  against  the  other;  a  few  feet  had  to  remain  unoc- 
cupied, but  with  the  growth  of  the  cities  even  this  restriction  had  to  be  abandoned. 
The  city  houses  were  mostly  of  one  type — one  large  room  covered  with  a  roof  of  wood 
and  tile;  in  this  roof  was  left  an  opening  for  light. 

The  large  room  was  called  Atrium.  Rain  water  fell  from  the  roof  opening  or 
compluvium  into  a  basin  constructed  in  the  floor  called  impluvium.  The  better  houses 
had  several  rooms  around  the  atrium. 

In  the  fifth  century  the  poor  classes  had  the  poorest  wooden  huts;  the  richer  and 
better  classes  magnificent  palaces.  In  the  rich  houses  the  street  fronts  were  used  for 
stores  and  most  of  these  were  accessible  from  the  street  and  seldom  communicating 
with  the  interior  part  of  the  house.  They  were  rented  separately.  This  system  of 
stores  on  the  streets  made  the  dwelling  house  more  private.  There  was  only  a  street 
entrance  left  for  the  dwelling.  In  a  few  cases,  as  for  instance,  houses  of  rich  mer- 
chants, the  shops  and  stairs  in  the  front  connected  directly  with  the  houses  behind. 

The  richer  houses  consisted  of  atrium  and  tablinum.  The  tablinum  was  the 
great  room  which  communicated  with  the  atrium  facing  the  corridor  leading  from 
the  street.  This  room  was  later  used  as  a  dining  room  and  general  living  room.  The 
atrium  was  often  sub-divided  by  curtains  into  small  sections.  The  tablinum  was  also 
the  place  for  images  of  the  Gods. 

In  Figures  XIX  A  and  B  are  shown  a  plan  and  section  of  a  house  in  Pompeii  of 
the  smallest  type,  consisting  of  an  atrium,  store  or  shop  in  front  called  taberna,  a  cor- 
ridor from  the  street  to  the  atrium  called  vestibulum,  the  living  room  and  bedroom  or 
cubiculum ;  a  small  room  in  the  rear,  likely  used  as  a  kitchen,  a  stair  to  a  mezzanine 
room,  presumably  the  bedroom  of  the  slave. 

In  the  atrium  is  shown  the  compluvium  or  the  opening  in  the  roof,  and  the  im- 
pluvium or  rain  water  basin. 

Fig.  XX  shows  a  plan  of  another  small  house. 

Fig.  XXI  plan  and  section  of  the  Casa  di  Modesta  very  similar  to  the  former 
two  plans  of  Pompeiian  houses. 

Fig.  XXII  shows  a  much  larger  house  called  Casa  di  Bronzi. 
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Fig.  XXII I  is  the  plan  of  a  Greek  Roman  house  with  peristyle  added. 

Fig.  XX IV  is  a  similar  plan  but  with  floors  of  different  levels. 

A  careful  study  of  the  plans  shown  will  demonstrate  that  the  houses  were  gen- 
erally built  for  warm  weather  and  that  in  cold  weather  there  was  no  protection. 

The  small  rooms  had  to  be  kept  closed  in  some  manner  by  curtains  and  then  be 
without  air  and  ventilation  or  they  had  to  be  left  open  and  were  entirely  without  heat. 
Heating,  if  any,  was  accomplished  by  placing  brasiers  in  the  room.  In  some  houses 
bath  rooms  were  heated  from  the  kitchen  fire  by  introducing  a  hot  air  flue  leading  from 
this  fire  through  hollow  tiles  in  the  floor  of  the  bathroom.  This  was  similar  to  the 
heating  system  of  the  public  baths.  In  other  houses  the  bathrooms  were  heated  by 
braziers  only.  Kitchens  generally  were  small  and  the  storerooms  were  small  in  size 
and  few  in  number. 

Most  houses,  with  few  exceptions,  had  only  one  story.  A  few  had  mezzanine 
stories  or  a  second  floor  in  parts.  Not  until  later  and  during  the  time  of  the  great- 
est influx  of  population,  was  Rome  obliged  to  build  houses  with  more  stories,  and  from 
descriptions  we  must  believe  that  there  existed  several  tenement  houses  four  and  five 
stories  high.     Of  these,  however,  little  is  known,  as  no  ruins  have  been  found. 

The  bedrooms  in  the  Roman  houses  which  were  arranged  around  the  atrium 
had  high  ceilings;  those  around  the  peristyle  were  much  lower.  Both  types  of  rooms 
were  small  and  very  few  of  them  had  windows.  The  bed  was  sometimes  placed  in 
an  alcove  of  which  the  floor  was  slightly  raised  above  the  main  part  of  the  room.  The 
bedroom  floors,  even  in  the  small  houses,  were  made  of  marble  mosaic,  the  walls  of 
plaster  painted  and  decorated.  These  decorations  were  sometimes  very  elaborate  and 
beautiful.  The  dining  room  in  nearly  all  houses,  even  those  of  the  wealthy,  was  of  very 
moderate  size  furnished  with  couches  and  small  tables.  A  large  dining  room  was 
rare,  and  the  service  as  well  as  the  exit  of  the  occupant  was  much  hampered  on  ac- 
count of  the  small  space  left  between  the  couches,  making  it  in  many  instances  impos- 
sible for  one  occupant  to  leave  unless  others  left  first. 

The  principal  sanitary  improvements  of  the  Roman  houses  are  as  follows : — 

The  introduction  of  running  water  which  was  the  beginning  of  sanitary  plumb- 
ing; the  attempt  at  special  heating;  partly — installation  of  sewer  system;  introduc- 
tion of  bathrooms  and  pubilc  baths. 

All  of  these  improvements  were  incomplete  and  lacked  much  in  many  respects, 
but  the  ideas  of  forward  steps  were  established.  There  were  several  sewers  under 
the  streets  and  sidewalks ;  some  only  used  to  carry  off  the  surface  water  from  the 
streets,  others  to  take  the  waste  water  and  perhaps  the  sewage  from  the  house.  We 
have  no  proof  that  this  was  done.  Most  closets  in  the  houses  were  drained  into  a 
cesspool  which  was  an  extremely  bad  feature.  The  water  supply  through  lead  pipes 
and  water  jets  in  some  houses,  was  quite  abundant;  as  many  as  sixteen  water  jets 
have  been  found  in  one  house.  The  number  of  closets  or  latrines  was  small,  not  even 
as  liberal  as  in  several  of  the  Greek  houses,  nor  were  they  properly  located.  Objec- 
tionable odors  near  these  and  probably  in  the  rooms  some  distance  away  must  have 
been  unavoidable. 
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The  choice  of  fireproof  materials  in  all  the  good  houses  for  walls  and  floors  was, 
of  course,  greatly  diminishing  the  danger  of  infection  by  vermin.  In  the  poor  houses, 
however,  the  materials  were  of  the  most  inferior  kind  and  no  water  was  provided. 
The  introduction  of  a  general  water  supply  to  the  large  towns  and  several  of  the 
small  towns  by  aqueducts  which  led  the  water  from  distant  sources  to  the  populated 
districts,  was  of  immense  benefit  to  the  general  sanitary  conditions  of  these  towns. 

During  the  time  when  Rome  had  the  largest  population  the  housing  problem  was 
of  extreme  importance.  Even  if  the  existence  of  a  great  number  of  five  story  tene- 
ments is  assumed  as  true,  there  must  have  been  an  enormous  lack  of  dwellings  and 
thousands — tens  of  thousands  had  no  other  shelter  than  street  entrances,  porches  and 
piazzas  of  other  houses. 

Nowhere,  even  in  Northern  Italy  has  any  trace  been  found  of  a  chimney  flue, 
indicating  the  use  of  open  fireplaces.  This  was  very  common  in  the  early  centuries 
in  all  Northern  countries. 

F.     HOUSES  OF  THE  MIDDLE  AGES. 

Our  general  knowledge  of  the  construction  and  planning  of  houses  during  the 
centuries  of  the  middle  ages  is  very  small.  Of  several  centuries  we  have  no  data  what- 
ever. Our  knowledge  from  the  twelfth  century  to  the  Renaissance  is  comparatively 
large,  but  of  those  of  the  earlier  centuries  practically  nothing  is  known.  The  few  ex- 
amples of  dwellings  which  have  been  preserved  through  the  many  wars  of  those  early 
days  and  those  which  escaped  destruction  by  fire  or  which  on  account  of  better  con- 
struction or  materials  of  better  than  the  average  quality,  have  not  tumbled  down  of 
their  own  accord,  are  found  only  in  very  few  localities.  These  few  examples  do  not 
give  sufficient  information  to  judge  about  the  dwelling  houses  of  those  times  in  gen- 
eral. It  is  possible,  however,  to  point  to  a  few  improvements  which  may  have  existed 
only  in  the  better  type  of  houses,  but  which  indicate  an  advance  in  knowledge  and 
actual  betterment  of  building  construction. 

It  is  quite  certain  that  the  houses  of  the  poorer  classes  were  without  improve- 
ments. The  huts  and  hovels  occupied  by  the  poor  were  built  of  very  inferior  materials 
and  were  of  extremely  small  size.  In  the  country  the  huts  were  built  of  wood,  straw, 
rough  branches,  mud,  here  and  there  some  rough  stone  was  used,  mostly  for  the 
foundations ;  sometimes  we  find  a  few  examples  of  brick  work.  Generally  the  huts 
were  built  on  the  simplest  and  cheapest  kind  of  foundations  and  in  a  short  time  they 
fell  in  ruins  or  were  dilapidated  beyond  repair  and  gradually  disappeared. 

In  the  towns  the  poor  classes  dwelt  in  very  small  houses  of  wood  or  brick.  Few 
of  the  families  lived  in  a  single  house  or  hut.  Most  of  them  lived  in  a  house  of  sev- 
eral stories,  a  number  of  families  together  in  the  same  house,  very  much  the  same  as 
the  present  day  tenement  house  system.  Not  one  example  of  these  poor  class  city  or 
country  dwellings  has  survived  until  this  day.  Of  the  next  and  better  type,  the 
artisans  and  workmen's  houses,  a  few  examples  still  exist,  but  very  few  of  these  are  of 
an  earlier  date  than  the  twelfth  century. 
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For  a  general  idea  oi  the  houses  oi  the  middle  ages,  it  will  be  sufficient  to  study 
a  few  of  the  examples  existing  in  different  parts  of  Europe  which  have  survived  until 
today  anil  of  which  several  are  shown  on  Plates  XXV  and  XXVI.  Most  of  the  ex- 
amples given  are  Romanesque  houses  built  of  stone  with  tile  roofs  and  were  without 
question  built  for  the  well-to-do  class.  In  those  times  tile  roofs  for  private  houses 
were  not  common  except  for  houses  of  people  who  could  well  afford  it.  Thatched 
roofs  were  used  generally,  even  as  late  as  the  fifteenth  century.  The  town  council  of 
Bruges,  Belgium,  decided  in  1417  to  have  the  city  bear  one-half  the  expense  of  chang- 
ing thatched  roofs  to  tile  roofs,  in  order  to  diminish  the  danger  of  spreading  of  fire. 

In  looking  over  the  plans  and  facades  of  these  houses  of  the  middle  ages,  the  con- 
clusion is  very  soon  reached  that  the  actual  progress  from  Roman  dwellings  to  the 
houses  of  these  times,  in  respect  to  hygienic  features,  is  very  small,  and  although  they 
are  of  extremely  great  interest  as  examples  of  architecture,  these  houses  are  not  of 
any  great  importance  in  the  history  of  house  sanitation.  As  general  improvements, 
however,  a  few  points  must  be  mentioned : — 

In  the  first  place  the  use  of  windows  has  been  very  much  enlarged.  The  windows 
are  greater  in  number  as  well  as  in  size.  For  the  greatest  part  they  are  closed  with 
small  panes  of  glass  in  all  the  better  class  of  houses  and  where  they  give  ventilation 
when  the  window  sashes  are  opened,  they  also  give  protection  against  the  weather 
when  closed. 

In  houses  where  attacks  from  enemies  were  to  be  feared,  the  windows  of  the  liv- 
ing and  sleeping  rooms  opening  on  the  outer  walls  were  kept  small  as  before,  so  as  to 
prevent  stones  and  arrows  or  any  other  missiles  from  entering  the  room.  When  pos- 
sible, these  rooms  were  placed  around  inner  courts  and  when  thus  located  larger 
windows  could  be  provided  without  danger. 

It  is  doubtful  if  the  large  openings  of  the  first  or  ground  floor,  as  shown  in  the 
houses  at  Perigueux  and  Cluny,  Plate  XXV,  d,  e,  and  f,  were  closed  by  glass  and 
woodwork.  Presumably  they  were  used  as  stores  and  may  have  been  closed  by  cur- 
tains of  a   fairly  weather  protecting  quality. 

As  a  great  sanitary  improvement  must  be  mentioned  the  general  use  of  the  upper 
stories  above  the  ground  floor  for  bedrooms  and  also  the  use  of  fireplaces  in  living 
rooms  and  bedrooms,  which  has  nowr  become  quite  general.  These  three  principal  im- 
provements have  in  many  instances  been  offset  by  tendencies  of  going  backward  dur- 
ing the  14th  and  15th  centuries  when  a  great  many  city  houses  were  built  of  wood. 
On  Plate  XXVI,  Figure  G,  is  shown  a  section  of  a  wooden  house  indicating  how  each 
upper  story  projected  forward  beyond  the  story  below,  reducing  the  distance  between 
the  houses  in  the  already  narrow  streets  to  a  considerable  extent  in  the  upper  floors. 
It  is  needless  to  point  out  that  by  this  method  of  building,  fresh  air  currents  in  the 
street  were  reduced  to  a  minimum  and  the  actual  admission  of  air  through  the  small 
openings  in  the  street  front  was  very  small.  Added  to  this  the  great  danger  to  the 
entire  city  in  case  of  fire  and  the  small  amount  of  daylight  in  the  streets  and  houses, 
sufficient  arguments  against  this  method  of  building  are  at  hand. 

As  a  special  feature  of  the  plans,  attention  is    called  to  the  circular    staircases 
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which  from  the  12th  century  on  became  more  and  more  general.  See  the  plans  of 
Plate  XX VI.  One  example  of  a  house  in  the  country  of  the  12th  century  is  given  on 
Plate  XXVI,  Figures  J  and  L.  From  a  sanitary  viewpoint  it  does  not  give  any  new 
ideas  and  does  not  show  any  improvement  upon  what  had  been  done  hundreds  of 
years  before.  The  use  of  latrines  under  the  stairs  and  other  places  was  highly  objec- 
tionable. They  were  out  of  sight  but  the  odors  certainly  were  not  eliminated  from 
the  house.  By  placing  them  in  open  courts  as  shown  in  plans  on  Plate  XXVI,  Fig- 
ure E,  or  in  a  rear  room  opening  on  a  court  like  Figure  C,  a  very  abominable  feature 
was  thereby  omitted. 

The  plates  also  give  examples  of  large  extensive  houses  of  the  middle  ages ;  both 
are  of  the  15th  century,  Plate  XXVI,  Figures  B  and  H.  The  tower  near  Bordeaux, 
Plate  XXVI,  Figures  I  &  M,  is  very  much  alike  in  general  system  of  plan  and  usage 
to  the  "Keeps"   or  the  early    Norman  Castles. 

There  remains  to  be  said  ony  a  few  words  more  as  to  the  history  of  the  dwell- 
ing during  the  middle  ages.  The  progress  from  the  sanitary  viewpoint  was  negli- 
gible. In  the  better  class  of  houses  the  comfort  of  the  occupants  was,  however,  greatly 
improved.  The  houses  were  better  protected  against  the  weather  and  to  a  consider- 
able extent  they  were  heated.  For  the  poor  there  was  no  improvement  in  any  respect. 
Although  it  would  be  possible  to  give  thousands  of  examples  of  houses  from  the  12th 
century  to  the  Renaissance,  very  little  would  be  learned  as  to  the  progress  of  hygienic 
principles. 

G.     DWELLINGS  OF  THE  RENAISSANCE  AND  MODERN  TIMES 
AS  LATE  AS  1850. 

The  wonderful  progress  of  arts  in  general  and  architecture  especially  during  the 
Renaissance,  would  lead  one  to  think  it  a  matter  of  course  that  with  each  forward  step 
in  building  from  the  architectural  view  point,  at  least  a  slight  progress  could  be  ex- 
pected in  general  sanitation  of  dwellings.  This  is,  however,  not  the  case.  The  actual 
improvements  pertaining  to  the  hygienic  condition  of  the  house  during  these  many 
centuries  can  be  stated  in  very  few  words. 

The  reduced  risks  of  attacks  by  enemies  to  be  feared  in  private  dwellings  made 
it  possible  to  have  the  windows  larger  and  to  have  more  openings  in  the  walls  which 
could  admit  air  and  sunshine.  More  careful  construction,  better  detailed  work  and 
unlimited  progress  in  glass  manufacturing,  metal  work  and  furnishing,  made  the 
homes  of  all  but  the  poor  people  very  much  more  comfortable,  homelike  and  pleasant 
for  the  occupants. 

The  general  system  of  heating  the  dwellings  was  considerably  improved  through 
the  great  increase  in  the  number  of  open  fireplaces  through  the  introduction  of  vari- 
ous types  of  stoves  and  furnaces  and  in  this  connection  a  direct  improvement  in  the 
preparation  and  especially  the  proper  cooking  of  food  was  made.  The  better  and 
more  general  heating  of  the  houses  was  accompanied  by  the  direct  increase  of  fresh 
air  supply  in  winter  time  and  although  the  heating  systems  were  far  from  perfect 
until  recent  times,  the  additional  fresh  air  supply  was  of  enormous  hygienic  value. 
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The  gradual  improvement  of  waterproofing  construction,  the  newer  methods  of 
keeping  dampness  away  from  the  living  and  sleeping  quarters  did  follow  the  better 
ventilation  and  heating.  The  bedrooms  had  no  longer  the  cold  and  forbidding  aspect 
of  mediaeval  times.  They  had  more  and  larger  windows  and  were  like  every  other 
room,  decorated  and  furnished  in  more  pleasing  manner. 

The  different  parts  of  the  house  were  separated  to  a  greater  extent,  thus  we  find 
the  three  principal  divisions  of  the  house,  namely — first  the  service  part,  second  the 
living  and  public  rooms,  and  third  the  sleeping  quarters  with  toilets  and  bath,  dis- 
tinctly separated  from  each  other.  Whatever  improvements  have  been  made,  how- 
ever, none  of  them  strictly  relate  to  sanitary  measures.  Not  one  single  improvement 
was  made  for  the  purpose  of  better  sanitary  conditions  and  where  such  better  condi- 
tions are  found  they  were  accidental  and  the  result  of  strictly  architectural  changes. 

The  houses  of  the  poor  had  one  general  improvement,  namely  —  that  in  many 
cases  they  were  now  built  of  better  and  more  lasting  material.  It  is,  however,  doubt- 
ful if  the  word  "Improvement"  should  be  used  here.  The  cleaning  process  due  to 
great  fires  which  burned  up  the  continuous  accumulation  of  filth  in  the  houses  or 
hovels  of  the  poor  was  much  to  be  preferred  than  to  have  these  unhealthy,  unclean 
dwellings  occupied  by  different  generations. 

The  houses  of  the  well  to  do  and  the  rich  during  the  centuries  from  mediaeval 
times  up  to  the  second  half  of  the  19th  century,  underwent  all  sorts  of  improvements 
in  respect  to  decoration  and  architectural  beauty.  To  a  certain  extent  they  also 
became  more  comfortable,  but  in  the  beautiful  Italian  palaces,  as  well  as  in  the  castles 
of  France,  not  excepting  Versailles  and  Fontainebleau,  a  simple  water  closet  was  un- 
known. Free  standing  vessels  not  connected  with  any  sewage  system  were  to  be  found 
in  a  few  corners  and  even  these  corners  were  very  poorly  selected.  The  excrements 
and  garbage  were  disposed  of  by  throwing  or  dumping  them  in  the  streets,  creeks, 
brooks  and  rivers  or  in  the  moats  around  the  castles,  that  is,  if  they  were  not  for 
several  days  forgotten  and  the  cleaning  neglected  until  the  stench  became  so  strong 
as  to  even  disturb  the  hardened  nostrils  of  the  people  who  inhabited  these  houses 
and  palaces  in  those  days. 

A  great  deal  of  our  present  day  adopted  principles  of  hygiene  and  sanitation  may 
be  based  on  false  conceptions,  perhaps  worse,  based  on  entirely  false  theories,  but  we 
may  assume  as  certain  that  such  conditions  as  to  sewage  disposal,  water  supply,  ven- 
tilation, cleaning  of  rooms,  etc.,  as  existed  before  the  last  part  of  the  19th  century 
were  harmful  and  could  not  be  considered  very  much  above  the  standard  of  the  early 
Roman  times. 
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PART  II. 


ELEMENTARY  INSTRUCTION  IN  HOUSE  PLANNING. 


INTRODUCTION. 

It  is  the  intention  that  this  book  should  be  used  as  a  text  book  or  guide  by  stu- 
dents of  house  sanitation,  city  development,  the  laws  in  reference  to  dwellings  and 
combination  of  dwellings,  etc.,  under  guidance  of  a  teacher.  For  the  proper  study  of 
these  subjects  it  is  necessary  that  such  students  should  have  a  sufficient  knowledge  of 
planning  and  be  able  to  read  and  study  plans  of  houses  in  detail ;  understand  plans 
of  cities  as  far  as  these  refer  to  general  location  of  the  individual  houses,  of  the 
streets  and  avenues,  of  inter-communication  and  transportation  routes,  general  expos- 
ure to  wind  and  sun,  the  slope  for  water  supply,  drainage  and  sewerage  systems.  This 
knowledge  of  plans  should  be  conveyed  to  the  students  in  the  shortest  possible  time 
and  in  the  simplest  manner,  avoiding  the  architectural  embellishments,  using  the  sim- 
plest means  to  express  the  idea  of  plans.  The  student  should  be  able  to  read  a  plan 
in  order  to  judge  space,  size  of  rooms,  directness  of  communication,  amount  of  light 
and  air,  safety  of  exit,  etc.  Various  methods  of  instruction  may  be  followed.  The 
following  chapters  attempt  to  give  mainly  hints  and  follow  only  one  method  which 
has  appeared  to  be  satisfactory  and  which  has  given  excellent  results  in  very  limited 
time  peroids  of  instruction.  It  has  been  found  of  great  value  to  let  the  students  work 
out  various  problems,  beginning  with  these  problems  at  the  very  first  lecture.  The 
problems  which  are  suggested  here  are  only  examples  of  the  types  to  be  chosen.  The 
teacher  will  find  that  this  work  is  most  attractive  to  the  students  and  it  is  of  the 
greatest  value  in  the  development  of  their  visualizing,  of  their  train  of  thoughts  and 
proper  reasoning  out  of  problems.  Some  examples  may  seem  too  intricate  for  begin- 
ners, but  when  helped  along  by  the  teacher,  with  careful  explanations  and  directions 
as  to  which  line  of  thought  should  be  followed,  the  teacher  will  find  that  most  of  the 
pupils  will  give  excellent  results.     The  principal  difficulties  in  teaching  planning  are — 

1st.     To  give  the  pupils  the  proper  idea  of  proportion. 

2nd.     To  make  them  visualize. 

3rd.     To  simplify  to  the  extreme  the  method  of  drawing. 
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CHAPTER  I. 


Details  of  Plan. 

There  are  different  methods  of  showing  details  of  buildings  in  plan.  In  this 
course  the  simplest  methods  will  be  the  most  satisfactory.  For  reason  of  simplicity  a 
method  will  be  adopted  here  slightly  different  from  the  usual  architectural  plan.  Sizes 
of  details  where  given  are  adopted  only  for  uniformity  and  simplicity. 

WALLS. 
The  outside  enclosures  of  a  building  will  be  called  walls;  the    interior   divisions 
partitions. 

There  are  two  types  of  walls — 

"A"     Masonry  walls  which  in  plans  should  be  shown  12"  thick. 

"B"  Framed  walls  of  unfireproof  material  made  of  wood  studding  with  either 
wood  sheathing,  clapboards,  shingles  or  stucco  on  the  outside.  All  framed  walls  will 
be  shown  6"  thick. 

Masonry  walls  are  of  stone,  brick,  fireproof  blocks  with  brick  lining  or  of  con- 
crete.    They  are  shown  as  indicated  in  Figures  1  and  2. 

Framed  walls  are  shown  in  a  manner  as  given  in  Figures  3,  4  and  5,  with  cross  line 
hatching  or  in  colors.     If  colors  are  used  apply  only  light  tones. 

PARTITIONS. 
Inside  partitions  will  be  shown  for  the  present  at  least  6"  thick,  and  in  special 
cases  only  when  of  masonry,  12"  thick.  For  colors  of  partitions  and  walls  use  light 
red  for  brick,  light  blue  for  stone,  light  yellow  for  unfireproof  materials,  light  grey 
for  fireproof  partitions  of  other  material.  Partitions  are  often  shown  without  color 
or  shading,  which  is  a  still  simpler  method. 

DOORS. 

Door  openings  in  outside  walls  are  shown  as  indicated  in  figures  6  and  7.  They 
will  be  shown  for  the  present  4  ft.  wide,  not  while  all  doors  are  4  ft.  wide,  but  for 
reasons  given  above.  Correct  sizes  of  all  detail  parts  of  houses  will  be  given  separately 
later  on.  The  door  itself  in  the  outside  opening  is  shown  by  a  single  line  drawn 
under  30  degrees  and  showing  a  door  opening  out  as  in  Figure  8,  or  opening  in  as  in 
Figure  9. 

Doors  in  partitions  will  be  shown  3  ft.  wide.  An  indication  of  how  the  door 
swings  should  be  made  in  similar  manner. 

WINDOW  OPENINGS  AND  WINDOW  SASH. 

Window  openings  and  sash  are  shown  as  indicated  in  Figures  10  and  11.  Show 
all  windows  4ft.  wide. 

Simplicity  in  method  of  indicating  details  does  very  greatly  facilitate  reading 
and  explaining  a  plan. 
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Details  Of  Plan 

FIRE  PLACES. 

Ordinary  fire  places  are  shown  3  ft.  wide,  with  masonry  walls  of  12"  thick  pro- 
jecting 12"  to  18"  into  the  room.  The  hearth  or  stone  slab  in  front  of  the  fire  place 
is  also  shown  to  project  18"  into  the  room.  See  Figures  12  and  13.  If  the  fire  places 
are  shown  against  an  inside  partition,  like  Figure  13,  the  partition  must  be  shown  in 
color  or  monotone,  or  left  blank. 

The  fire  place  should  be  cross  hatched  or  shown  in  brick  or  stone,  in  order  to 
plainly  indicate  difference  in  building  material. 

The  kitchen  range  is  shown  as  indicated  in  Figures  14  and  15.  If  against  the 
outside  wall  of  masonry,  the  fireplace  wall  projects  6"  into  the  kitchen.  If  against  a 
partition,  it  does  project  12"  into  the  kitchen.  The  range  itself  will  be  shown  2  ft. 
6"  x  5  ft.  unless  other  measurements  are  given. 

A  house  of  two  rooms  showing  brick  or  stone  walls,  doors,  windows,  fireplace, 
kitchen  range  and  inside  partition  would  be  drawn  as  indicated  in  Figure  16,  and  the 
same  size  building  with  unfireproof  exterior  walls,  made  of  wood  or  wood  and  stucco, 
would  be  shown  as  indicated  in  Figure  17. 

DRAWINGS  AND  DRAWING  PAPER. 

When  drawing  plans  use  cross-section  paper  8"  x  10y2",  squares  to  be  i/g".  Draw 
plans  to  a  scale  of  y8"  equal  to  1'  0",  unless  requested  otherwise.  Larger  plans  and 
details  will  be  asked  for  at  times  and  two  or  more  sheets  of  above  size  will  then  be 
used,  pasted  together. 

FURNITURE  AND  FIXTURES. 

In  order  to  obtain  a  better  idea  of  sizes  of  rooms,  it  is  advisable  to  indicate  in  the 
plans  some  features,  for  instance  furniture,  which  are  essential  to  the  room  and 
which  will  show,  when  indicated  on  the  plan,  how  much  or  little  room  is  left  free  for 
moving  about  of  the  occupants.  In  your  plans  requested  as  exercises  and  answers  to 
problems  it  will  be  required  to  show  only  the  following  fixtures  and  pieces  of  fur- 
niture: 

a.  Kitchen  range. 

b.  All  beds. 

c.  Dining  room  table  . 

d.  Dining  room  chairs. 

e.  Sinks,  wash  basins,  water  closets  and  bath  tubs  (if  specially  requested  only). 

f.  Dressers  in  pantries. 

g.  Wash  tubs  in  laundry. 

h.     Bureaus  in  bed  rooms  (when  requested), 
i.     Ice  box  or  refrigerator. 

Of  these  it  is  known  already  how  to  show  the  kitchen  range. 
Beds  are  shown  as  indicated  in  drawings :   Single  beds,  3'  0"  x  7'  0" ;  double  beds, 
4'  6"x7' 0";  crib,  2'  0"  x  4'  0". 
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Hygiene  In  Man's  Dwellings 

Double  bods  should  be  avoided  where  possible  and  two  single  beds  shown,  unless 
strict  economy  oi  money  and  space  make  double  beds  tbe  only  possibility. 

Dining  Room  table  should  never  be  shown  less  than  4'  0"  x  4'  0",  unless  cramped 
for  room.  4'  0"  x  4'  0"  is  a  real  minimum  size  for  seating  four  people,  but  even  this 
is  sometimes  reduced  to  3'  0"  x  4'  0"  and  less.  Do  not  show  this  in  your  plans.  Figure 
18a  shows  a  4'  0"  x  4'  0"  dining  room  table  and  Figure  18b  shows  a  4'  0"  x  5'  0"  table 
for  six  persons. 

The  different  plumbing  fixtures  are  indicated  as  shown  on  the  same  sheet  of  fix- 
tures. 

Water  closet  14"  wide  x  24"  to  26"  distance  from  the  wall.  Wash  basins  18"  to 
24"  deep  and  20"  to  36"  long.  Corner  wash  basins  10"  to  18"  radius.  Bath  tubs  2'  0", 
2'  6"  to  3'  0"  wide  and  4',  5'  0"  to  6'  0"  long.  There  are,  of  course,  bath  tubs  which 
are  much  smaller  but  this  should  not  be  shown  in  your  plans.  Wash  tubs  24"  wide  x  24" 
long.  Sinks  14"  to  24"  wide  and  18"  to  28"  long.  Ice  box  2'  0"  to  3'  0"  wide  and 
2'  0"  to  3'  0"  long.  Urinals  18"  deep  and  20"  to  24"  wide.  The  use  of  urinals  should 
be  restricted  to  places  where  they  are  unavoidable. 

Dressers  in  pantries  should  be  indicated  not  less  than  12"  deep  and  as  long  as 
can  be  allowed.  The  lower  part  of  the  dresser  is  sometimes  shown  to  be  wider  for 
pots  and  pans  and  larger  pieces  of  kitchen  utensils;  the  dresser  is  then  shown  18"  wide. 

Bureaus  in  bedrooms  are  shown  20"  to  28"  wide  and  from  4'  0"  up  in  length. 

Elevators  are  shown  by  indicating  the  enclosure  of  the  shaft  and  the  car  in  the 
shaft.  The  car  is  marked  L  for  lift  or  E  for  elevator.  Inside  of  shaft  must  not  be 
shown  less  than  3'  0"  x  4'  0"  and  larger  as  requirements  will  demand.  In  institutions 
a  small  car  does  require  at  least  5'  0"  x  6"  0"  shaft.  In  ordinary  dwelling  houses  a 
4'  0"  x  5'  0"  shaft  is  not  too  large  but  at  times  a  3'  0"  x  4'  0"  shaft,  as  the  very  min- 
imum, is  all  that  can  be  provided.  These  minimum  sizes  will  be  considered  in  every 
special  case  for  all  fixtures,  sizes  of  rooms,  etc.  They  vary  with  each  different  prob- 
lem and  can  not  be  given  in  general  except  for  certain  fixtures  which  have  fixed  di- 
mensions. Above  sizes  are  only  given  to  enable  the  student  to  judge  about  minimum 
dimensions  of  rooms  in  the  preliminary  plans. 

PROBLEM  NO.  I. 

Plan  a  four  room  house  for  a  family  of  four,  consisting  of  father,  mother,  baby 
and  a  son  of  seventeen  years.  Consider  carefully  minimum  size  of  rooms  and  proper 
use  of  rooms.  This  is  to  be  a  one  story  house  without  a  cellar,  the  simplest  kind  of 
dwelling  in  the  country.  Walls  of  wood  construction.  Maximum  area  600  sq.  ft.  Min- 
imum size  of  single  bed  rooms  75  sq.  ft.,  double  bed  rooms  150  sq.  ft.  No  water  sup- 
ply, except  well. 

PROBLEM  NO.  2. 

Draw  a  plan  of  a  one  story  house  without  a  cellar  for  a  family  of  seven,  father, 
mother,  two  sons,  two  daughters  and  one  servant.  Total  number  of  rooms  seven. 
Wood  construction,     Maximum  area,  including  walls,  1200  sq.  ft.     Minimum  size  of 
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Details  Of  Plan 

single  bed  rooms  75  sq.  ft.,  double  bed  rooms  150  sq.  ft.  Show  doors,  windows  and 
fireplaces.  Kitchen  must  have  two  closets.  There  is  no  water  supply,  except  well  with 
ordinary  hand  pump. 

STAIRS. 

The  most  difficult  part  of  the  plan  is  the  stair  and  it  will  take  quite  a  time  before 
planning  of  a  stair  is  well  understood.  There  should  be  no  real  difficulty  about  stair 
planning  but  it  seems  that  for  some  mysterious  reason  only  very  few  people  do  under- 
stand it.  Even  draughtsmen  in  architects'  offices  with  many  years  of  experience  will 
off  and  on  make  serious  mistakes  in  the  planning  and  construction  of  stairs.  In  all 
preliminary  plans,  unless  otherwise  instructed,  stairs  will  be  shown  3"  0"  wide  and  all 
steps  6"  x  12".  This  is  done  again  for  simplicity  only.  Later  on  the  different  meas- 
urements which  should  be  given  to  different  types  of  stairs  will  be  considered.  An 
exception  will  be  made  with  cellar  stairs,  the  measurements  for  these  will  be  given 
later. 

Supposing  a  house  has  a  cellar  8'  0"  below  the  first  floor  level,  this  cellar  must  be 
reached  by  a  stair;  a  trap  door  and  a  ladder  would  not  be  sufficient.  Taking  the 
figures  for  width  of  stair  and  size  of  step  as  given  above,  the  stair  would  be  shown 
like  Figure  19a    in  section  and    Figure  19b  in  plan. 

It  will  be  noticed  that  a  stair  consists  of  a  number  of  steps.  The  vertical  part 
of  the  step  is  called  the  riser,  the  horizontal  part  the  tread.  The  projection  of  the 
tread  over  the  riser,  which  is  usually  found  on  all  stairs  and  which  adds  from  one  to 
two  inches  to  the  width  of  the  tread,  is  called  the  nosing.  See  Figures  20a,  b  and  c. 
In  our  drawings  we  will  ignore  the  nosing. 

To  return  to  the  stair  shown  in  Figure  19,  it  will  be  noticed  that  in  order  to  get 
down  to  the  cellar  level,  8'  0"  below  the  first  floor  level,  it  will  take  16  times  6"  or 
16  risers.  Counting  the  treads  of  this  stair,  only  15  treads  are  found.  Assuming  the 
first  floor  construction  to  be  12"  or  1'  0"  in  thickness,  the  cellar  has  a  clear  height  of 
7'  0".  In  order  to  make  it  possible  for  a  person  to  go  down  these  stairs  in  an  erect 
position  and  without  danger  of  striking  his  head  against  any  part  of  the  floor  con- 
struction of  the  first  floor,  in  other  words,  to  allow  for  "head-room,"  which  is  the 
technical  name,  a  large  opening  has  to  be  framed  in  the  first  floor.  This  head-room 
will  be  called  in  future  7'  0"  for  all  stairs  except  cellar  stairs.  For  cellar  stairs  6'  0" 
head-room  is  considered  sufficient.  It  will  be  seen  in  Figure  19  that  for  proper  head- 
room the  stair  well,  as  the  opening  in  the  floor  is  called,  has  to  be  16'  0"  long  for  a 
head-room  of  7'  0",  and  for  a  head-room  of  6'  0",  14'  0"  length  of  stair  well  would  be 
sufficient. 

The  stair  in  Figure  19  is  a  straight  stair  in  "one  run"  or  "one  flight."  Assume 
that  there  was  no  room  to  allow  for  a  16'  0"  long  stair  well,  the  stair  would  then  be 
constructed  in  a  different  manner.     See  Figure  21  in  elevation  and  Figure  22  in  plan. 

The  stair  well,  or  opening,  in  the  floor  needed  for  head-room  should  then  be 
7'  0"  x  10'  0". 
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The  question  of  head  room  is  the 
only  difficulty  in  stair  planning  and  in 
order  to  show  at  once  all  the  difficulties, 
the  best  plan  will  be  to  solve  a  problem 
which  has  most  oi  the  different  features 
of  stair  construction.  Before  this,  it 
will  be  well  to  look  at  all  the  different 
types  o\  stairs  in  plan  and  elevation. 
See  Figures  23,  24,  25  and  26. 

A  floor  plan  will  show  everything 
which  is  seen  when  making  a  horizontal 
section  through  a  building  about  5'  0" 
above  the  floor  level  and  looking  fig  22 
straight  down.  The  upper  half  is  not  1 
seen  and.  therefore,  all  lines  showing 
what  is  above  the  dividing  plane 
should  be  indicated  in  a  different  man- 
ner and  this  is  done  by  making  dotted 
lines  or  dashes. 

In  the  figures  are  shown:  a  cir- 
cular and  straight  stair  combined  in 
Figure  23 ;  a  circular  stair  in  Figure  24; 
a  stair  with  winders  in  Figure  25  and  a 
stair  with  two  straight  flights  with  in- 
tervening platform  in  Figure  26. 

Where  possible,  closets  may  be  shown  under  the  stairs. 

As  mentioned  before,  in  all  plans  main  stairs  will  be  shown  3'  0"  wide,  risers  6" 
and  treads  12",  cellar  stairs  8"  risers  and  9"  treads  unless  otherwise  specified.  All 
platforms  should  be  at  least  as  wide  as  the  stairs.  Head-room  must  be  allowed  6'  0" 
for  cellar,  7'  0"  for  other  floors.  Winders  may  be  used  only  in  case  of  necessity.  They 
should  be  avoided  but  are  often  needed  in  order  to  obtain  head-room. 

The  construction  of  the  stairs  proper  will  not  be  considered  in  this  course  but 
allowance  for  construction  has  to  be  made  in  the  drawings  and  12"  thickness  for  all 
floors  and  all  platforms,  should  be  allowed,  and  6"  from  the  meeting  point  of  tread 
and  riser  to  the  soffit  of  the  stairs  for  the  stair  construction  proper.  To  know  more  than 
this  about  stairs  in  simple  planning  is  not  necessary.  In  later  chapters  sanitary  stair 
construction,  sanitary  details  and  the  proper  materials  to  be  used  will  be  considered. 
It  will  be  necessary  to  know  the  good  proportion  between  treads  and  risers  for  differ- 
ent kinds  of  stairs.     Use  figures  in  the  list  given  below: 
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For  Cellar  Stairs  and  Back  Stairs  or 

Service  Stairs. 

For  Main 

Stairs. 

RISER 

TREAD 

RISER 

TREAD 

RISER 

TREAD 

RISER 

TREAD 

V 

11" 

8K" 

8" 

5H" 

14" 

7" 

11" 

IVz' 

10" 

9" 

*7" 

6" 

13" 

iw 

10" 

8" 

9" 

10" 

*6" 

6^" 

12" 

•Extreme  cases  only. 
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Above  figures  are  given  so  as  to  be  easily  remembered.  With  few  exceptions 
and  for  ordinary  cases  twice  the  number  of  inches  allowed  for  the  riser  plus  the  num- 
ber of  inches  allowed  for  the  tread  will  make  25. 

Don'ts  in  relation  to  stair  planning. 

Don't  run  a  stair  into  a  wall  or  partition  but  leave  room  for  a  platform. 

Don't  run  one  stair  through  the  other. 

Don't  start  a  stair  up  where  another  stair  goes  down. 

Don't  omit  to  allow  sufficient  opening  in  the  floor  for  the  stairs  to  go  down. 

Don't  forget  to  allow  for  sufficient  head-room. 

Don't  land  outside  of  the  building  when  getting  up,  nor  in  a  remote  corner  of  the 
house,  but  as  near  as  possible  in  the  center  so  you  can  reach  the  rooms  on  the  second 
and  upper  floors  without  long  walks. 

Don't  spread  the  different  stairs  all  over  the  house  but  put  one  under  the  other  if 
possible.     Separate  service  stairs  from  the  main  stairs. 

For  the  complete  understanding  of  stair  planning,  make  a  careful  study  of  the 
following  problem. 

PROBLEM  XO.  3. 

Draw  at  a  scale  of  ^4"  to  V  0",  in  plan  and  elevation,  a  stair  from  cellar  to  third 
floor  in  a  building  of  which  a  sketch  plan  of  the  first  floor  is  given  below.  The  cellar 
is  8'  0"  high  from  cellar  floor  to  first  floor,  the 
first  floor  IP  0"  to  the  second  floor,  and  second 
floor  to  third  floor  10'  0".  Allow  for  a  passage 
6'  0"  clear  head-room  under  the  stair  platform  to 
go  from  Kitchen  to  Pantry.  The  cellar  stairs 
may  be  shown  2'  4"  wide  and  with  8"  riser,  9" 
tread  and  6'  0"  head-  room.  Show  the  first  floor 
plan  of  the  Hall  and  indicate  thereon  all  the  doors 
leading  from  the  Hall  to  the  different  rooms. 

Use  for  this  problem  two  sheets  of  8"xl0i/£" 
pasted  together  with  I"  margin. 
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CHAPTER  2. 


PLANNING. 

In  this  chapter  are  given  a  few  general  remarks  about  planning  of  buildings. 
Even  where  there  is  no  limit  to  cost,  proper  intercommunication  between  the  differ- 
ent parts,  economy  in  service  and  facility  of  same  will  prohibit  a  too  great  expansion 
of  plans.  The  cost  of  the  structure  however,  will,  in  nearly  all  instances,  be  the  pre- 
dominating factor  of  planning. 

Limit  of  cost  and  requirements  must  harmonize;  if  they  do  not,  then  planning 
is  an  impossibility.  It  is  impossible  to  plan  a  $10,000  house  when  the  requirements, 
or  the  program,  call  for  a  $50,000  building.  The  first  step  in  planning,  therefore, 
is  the  making  up  of  an  exact  program  of  requirements.  Without  such  a  program, 
planning  is  a  wild  goose  chase.  The  program  should  give  all  the  details  which  are 
required  without  giving  decisions  as  to  the  actual  grouping  of  the  rooms.  The  actual 
grouping  of  the  rooms  should  be  left  to  the  architect.  In  all  planning  there  will  exist 
a  certain  amount  of  classification,  isolation  and  separation.  Each  of  these  should  be 
carefully  considered  in  advance  and  taken  care  of  in  the  first  sketches.  For  instance, 
kitchen  and  service  quarters  in  dwelling  houses  should  be  kept  separated;  in  dor- 
mitories, male  and  female  occupation  necessitates  separation,  the  same  in  hospitals 
where,  also,  contagious  and  non-contagious  diseases,  medical  and  surgical  depart- 
ments, adults  and  children,  all  will  lead  to  separate  quarters.  Aside  from  this  factor, 
it  should  be  considered  essential  to  condense  the  plans  as  much  as  possible  in  order 
to  diminish  the  floor  area  or  in  order  to  actually  bring  the  floor  area  to  a  minimum. 
This  will  directly  contribute  to  proper  economy  and  practical  service.  Even  build- 
ings of  the  same  area  (floor  area  as  well  as  cubical  contents)  will  differ  very  much 
in  economy  of  planning. 

We  can  not  better  study  the  different  possibilities  than  by  comparing  the  plans 
of  diagram  Figure  27.  Here  are  drawn  six  different  plans,  each  representing  a 
building  with  a  ground  area  of  1600  square  feet.  Each  plan  has  its  advantages  and 
disadvantages.  It  is  not  possible  to  say  which  plan  is  better  until  we  know  for  what 
purpose  the  building  is  to  be  used  and  how  it  is  to  be  occupied.  Requirements  for  a 
dwelling  house,  a  dormitory,  a  school  building,  a  hospital  ward,  or  a  factory  building 
will  all  differ  as  to  the  amount  of  sunlight  needed,  the  necessity  of  north  light,  the 
desirability  of  southern  exposure,  the  same  as  to  the  exposure  to  prevailing  winds, 
the  intercommunication  between  the  different  parts,  the  allowable  space  for  sec- 
ondary or  inferior  light  and  the  amount  of  service  rooms.  According  to  each  of  these 
requirements,  one  plan  will  be  preferred  above  the  other  as  being  actually  superior 
in  shape,  giving  better  exposure  and  subdivision  for  its  specific  purpose.  The  chosen 
plan  may  not  be  the  most  economical  plan. 

In  order  to  judge  about  comparative  costs  of  the  buildings,  we  may  assume  that 
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cost  is  in  direct  ratio  to  the  cubical  contents  of  the  building.  It  may  be  further  stated 
that  a  straight  wall  is  cheaper  than  the  same  length  in  lineal  feet  of  a  wall  turning  a 
corner;  also,  that  cost  is  in  direct  ratio  to  the  actual  number  of  lineal  feet  of  exterior 
walls  in  the  plan.  Comparing  the  different  plans  of  Diagram  27,  we  find  as  follows: 
Actual  ground  area  equal  for  all  plans  1600  square  feet. 


LINEAL  FEET  OF  EXTERIOR  WALL 

Plan  A— 200  feet,  Plan  A—  4  corners 

"     B— 200    "  "     B—  8      " 

ii     c— 200    "  "     C— 12      " 


NUMBER  OF  CORNERS 

Plan  D— 200  feet,  Plan  D—  6  corners 

"     E— 200     "  "     E—  8      " 

"     F— 160    "  "     F—  4      " 


<K>' 


The  amount  of  primary  light,  of  corner  light  which  may  be  called  duplicated 
light  and  of  inferiorly  lighted  space  is  shown  in  the  plans  very  plainly. 

In  a  dormitory  it  is  desirable  to  give  all  bedrooms  sun  exposure  during  part  of  the 
day.  Thus  the  amount  of  space  exposed  to  due  north  should  not  be  more  than  needed 
for  stairs,  lavatories  and  other  service  rooms. 

For  draughting  rooms,  studios  and  factory  work  northern  exposure  is  the  most 
favorable. 

Every  plan  has  its  own  special  advantages  and   objections,  as  was   noted  before 
and  only  a  careful    study  and  the   weighing  of  the   importance  of  the   different  qual- 
ities will  enable  us  to  select  the  best  plan  for  the  special  conditions  defining  the  problem. 
Plan  F.  the  cheapest  plan  as  to  cubical  contents  with  the  least  amount  of  exter- 
ior wall,  the  smallest  number  of  corners,  also,  the  most 
compact  plan,  or,  if  we  wish  to  express  this  differently, 
the  plan  which  will  give  the  most  economical  intercom- 
^  munication  (the  shortest  distance  from  one  point  to  the 
other),  has  two  serious  disadvantages,  namely:    A.  A 
large  amount  of  inferiorly  lighted  floor  space.    B.  The 
difficult  and  expensive  roof  construction  on  account  of 
the  larger  span. 

The  study  of  similar  diagrams  for  different  types 
of  buildings  and  the  use  of  simple  and  straightforward 
logic  in  their  comparison  will  point  out  without  fail  the 
best  possible  solution  for  each  problem. 

What  is  true  for  the  entire  plan  is  also  true  for  its 
details.  The  proper  proportion  of  the  rooms  will  decide 
their  usefulness  and  will  insure  good  service,  good  light, 
economy  and  beauty.  Diagrams  A,  B  and  C  herewith 
show  rooms  of  400  square  feet  area.  Proportions  1  to 
4,  like  A,  would  be  bad  in  an  ordinary  dwelling  house 
and  can  only  be  useful  and  excusable  when  used  for  a 
picture  gallery  or  similar  purpose.  B  and  C  have  each  their  special  good  qualities. 
Proper  proportion  of  rooms  is  a  necessity  for  consideration  of  beauty.  Plan  A  would 
be  a  poor  proportion  and  would  look  more  like  a  hall  or  corridor  than  a  room.     Good 
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proportions  for  rooms  are  square  and  circular  rooms.  These,  however,  should  be  spar- 
ingly used,  as  frequent  use  will  give  a  certain  monotony.  3x5,  4x5  and  2x3  are  all 
good  proportions.  1x2  is  on  the  verge  of  being  too  long  in  most  instances.  In  exhi- 
bition halls  and  picture  galleries  a  long  room  finds  its  good  use,  it  gives  a  great  deal  of 
wall  space  and  is  very  well  lighted  on  account  of  the  great  number  of  windows  on  the 
long  side.     These  long  galleries  are,  however,  subdivided  by  architectural  lines. 

Any  room  with  a  corner  taken  out  as  shown  in  the 
sketch,  be  it  for  a  closet  or  a  passage,  must  be  consid- 
ered very  poor  planning.  If  two  angles  of  the  room 
are  taken  off,  like  Sketch  2,  it  is  permissible.  In  this 
case  it  does  not  hurt  the  light  nor  does  it  look  very  bad. 
Simplicity  of  plan  nearly  always  gives  proof  of  its 
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As  fundamental  rules, 


having  been  well  studied,  to  be  economical  and  a  prop- 
er solution.  Long  corridors  and  winding  halls  are  al- 
ways wrong.  A  plan  with  dark  halls  is  to  be  avoided. 
Too  large  rooms  are  costly,  wasteful  and  impractica- 
ble; so  are  rooms  which  are  too  high.  All  extremes  are 
bad  in  planning.  Plain  and  practical  reasoning  al- 
ways will  give  the  proper  solution.  The  four  main  fac- 
tors of  the  plan  are  simplicity,  regularity,  economy  and  beauty, 
the  following  may  be  given: 

1.  No  room  or  hall  should  be  dark. 

2.  No  room  or  hall  should  contain  waste  room. 

3.  Access  to  upper    floors  must  be  centrally  located. 

4.  Service  rooms    should  be   isolated  as  much  as  possible. 

5.  Public    part  of    building  should  be  isolated  from  private  part;  business  por- 
tion from  living  rooms. 

PROBLEM  NO.  4. 
A  man  wishes  to  build  a  cheap  house  and,  for  this  reason,  wants  to  use  the  foun- 
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dation  walls  of  an  old  build- 
ing of  sizes  and  shape  as  in- 
dicated in  sketch.  In  por- 
tions A  and  B  the  walls  go 
down  eight  feet  in  the 
ground,  in  part  C  the  walls 
go  only  three  feet  below  the 
ground.  All  these  walls  go 
up  eighteen  inches  above  the 
ground.  In  the  first  floor  of 
his  house  he  desires  the  fol- 
lowing rooms :  Dining 
Room,  17'  0"x28'  6";  Liv- 
ing Room,   17'  0"x28'  6"; 
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Parlor,  16'  0"  x  17'  0";  Kitchen,  14'  6"  x  16'  0";  Pantry,  8'  6"  x  16'  0";  a  large  Hall, 
17'  0"  x  22'  0",  where  the  stairs  to  the  second  floor  must  be  located;  a  small  Vestibule 
and  in  connection  therewith  a  large  coat  closet  and  a  small  lavatory;  a  Storeroom;  a 
Laundry,  15'  6"  x  16'  6";  a  Servant's  Bedroom,  8'  0"  x  12'  0",  and  stairs  to  cellar, — 
all  to  be  shown  on  this  first  floor  plan.  There  are  no  Servants'  Rooms  upstairs.  The 
Living  Room,  Dining  Room  and  Parlor  should  have  fireplaces.  There  are  doors  lead- 
ing from  the  Storeroom  to  the  rear  garden  and  from  the  Living  Room  to  the  front 
garden.     Make  a  careful  study  of  the  first  floor  plan  of  this  house. 

PROBLEM  NO.  5. 

When  the  first  floor  of  the  house  in  Problem  No.  4  is  nearly  completed,  the  same 
man  desires  to  make  a  change  and  wants  now  in  the  first  floor  a  Dining  Room, 
17'  0"x28'  6";  Library,  16'  0"  x  17'  0";  a  Music  Room,  16'  0"x26'  0";  a  Parlor, 
12'  0"x21'  0";  a  Kitchen,  14'  6"xl6'  6";  a  Kitchen  Pantry  and  a  Service  Pantry; 
two  Servants'  Bedrooms;  a  Workroom  for  a  secretary;  Service  stairs  or  back  stairs 
to  the  upper  floors  and  cellar;  a  Vestibule,  small  Lavatory  and  Coat  Closet;  a  large 
Dining  Room  Porch  and  a  small  Kitchen  Porch,  and  closets  in  Bedrooms,  Secretary's 
Room,  Hall  and  Library, — the  Laundry  to  be  in  the  cellar.  Over  part  B  there  is  no 
second  story.  Make  a  plan  of  this  new  first  floor  showing  the  possibility  of  the  change 
without  tearing  down  more  of  the  building  than  absolutely  necessary. 

PROBLEM  NO.  6. 

Make  a  second  and  third  floor  plan  over  first  floor  plan  of  Problem  No.  5. 

DRAWINGS. 

The  following  drawings  are  made  in  order  to  show  the  entire  of  the  building 
construction  and  its  appearance: 

A  plan  of  the  different  floors,  each  of  which  shows  what  is  visible  under  the 
dividing  horizontal  plane. 

The  sections,  showing  what  is  visible  in  one  direction  on  the  one  side  of  the 
dividing  vertical  plane. 

The  elevations  showing  the  direct  view  of  each  side  of  the  building. 

The  perspective,  the  general  view  from  a  distance. 

A  bird's-eye  view,  from  above. 

We  will  only  consider  plans. 

PRELIMINARY  CONSIDERATIONS  FOR  COUNTRY  DWELLINGS. 

1.  Selection  of  building  plot.  It  should  be  carefully  noted  in  what  neighbor- 
hood the  building  should  be  located  with  reference  to  business  quarters,  communica- 
tion with  other  parts  of  the  town  or  neighborhood,  with  reference  to  residential  dis- 
tricts, proper  surroundings  or  proximity  to  buildings  of  the  same  type  and  absence 
of  such  buildings  which  would  diminish  the  value  or  cheapen  it. 

2.  Exposure  to  cold  and  heat  should  be  carefully  considered  as  it  may  have 
influence  on  the  exact  location  of  the  building. 
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3.  A  careful  examination  as  to  the  quality  of  the  soil. 

4.  The  same  for  the  sewage  disposal. 

5.  The  same  for  the  surface  drainage. 

6.  The  possibility  of  supplying  gas  and  electric  light  and  power,  proper  water 
supply  and  heat  supply  from  central  systems. 

7.  The  neighborhood  of  streams,  creeks,  etc.,  even  if  underground.  This  must 
be  considered  in  reference  to  mosquitoes,  malaria  and  typhoid  germs. 

8.  Flies  from  stables  and  similar  places,  smoke  nuisance  and  gasses,  even  from 
far  distant  factories. 

9.  The  view  above  or  below  the  surroundings.  The  advantages  or  disadvan- 
tages of  different  levels.  Increased  exposure  at  higher  levels  to  wind.  Dust  of  roads, 
especially  roads  used  for  automobile  traffic. 

10.  The  ease  or  difficulty  in  delivering  building  material;  also,  the  local  build- 
ing materials  and  such  materials  as  have  to  be  brought  from  great  distances. 

11.  A  program  of  the  complete  contents  of  the  building  and  approximate  size 
of  same. 

After  all  these  conditions  have  been  carefully  considered,  it  is  then  time  to  make 
the  plans. 
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CHAPTER  3. 


Plans  of  Dwelling  Houses  in  the  Country. 

Once  more  attention  is  called  to  the  fact  that  this  is  not  a  course  in  architecture. 
Planning,  the  study  of  plans  and  the  criticism  of  plans  form,  however,  a  principal 
part  of  this  course.  The  study  is  not  based  on  architectural  principles  and  design 
but  on  economy  and  sanitation. 

Plans  for  free  standing  country  dwellings  are  unlimited  in  number  and  variety. 
A  great  many  types  may  be  found  and  it  would  take  more  space  than  can  be  spared  to 
treat  of  them  all.  We  will  consider  a  few  plans,  mainly  as  examples,  and  while 
requirements  are  very  much  the  same  from  a  sanitary  point  of  view,  the  difference 
between  plans  is  found  principally  in  their  cost.  We  may  classify  houses  in  the  coun- 
try as  follows : 

A.  Houses  for  one  family. 

B.  Houses  for  more  than  one  family. 

C.  Blocks  of  houses  in  the  country. 

These  classes  are  again  sub-divided  as  follows: 

A     1.     The  simplest  and  cheapest  dwellings    for    people   of    very    small    means. 
Houses   for  unskilled  workmen  or  cheap  labor. 

2.  Houses  for  skilled  labor  and  the  so-called  middle  class  of  people. 

3.  Houses  of  the  well-to-do. 

We  will  not  consider  here  the  housing  of  the  very  poor  nor  the  non-self-support- 
ing class,  paupers,  etc.     These  will  be  taken  up  separately. 

B     1.     The  two  family  house,  laboring  class. 

2.     More  than  two  families.     This    practically  comes    under  the    same  cat- 
egory as  apartment  houses. 

C     Blocks  of  houses.     Usually  for  the  middle  class,  built  in  rows,  two  or  three 
stories,    in    the    suburbs  of  large  cities. 

We  will  now  take  up  the  general  requirements  for  country  dwellings  and  the 
points  of  greatest  importance  which  should  be  considered  in  their  planning. 

Class  A — 1.  Even  the  poorest  house  must  have  a  kitchen  or  a  proper  place  for 
cooking;  also,  a  separate  bedroom.  If  it  can  be  avoided,  the  kitchen  should  not  be 
used  as  a  living  room  but  it  is  often  more  important  to  obtain  for  the  available  funds 
one  more  bedroom  than  a  living  room.  The  cheapest  house  contains  a  kitchen,  a  bed- 
room and  an  outhouse  located  as  near  the  house  as  possible  but  sufficiently  separated 
to  avoid  the  odors  from  it  reaching  the  house.  The  kitchen  is  here,  at  the  same  time, 
the  dining  room  and  living  room. 

Out-door  living  and  out-door  sleeping  in  this  type  of  house  should  be  more 
encouraged  than  anywhere  else  and  the  first  extension  possible  should  be  a  covered 
porch.  This  porch  would  allow  living  and  sleeping  in  the  open  at  least  during  the 
mild  weather. 
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The  size  of  the  kitchen  and  bedroom  must  be  increased  according  to  the  number 
of  occupants.  Houses  of  this  type  may  be  occupied  by  a  family  of  three,  father, 
mother  and  baby,  or  young  child,  or  by  three  or  four,  or  more,  men. 

It  will  be  obvious  in  houses  of  this  type,  for  people  of  very  small  means,  that  the 
figures  given  originally  for  details  of  plans  will  have  to  be  greatly  revised  and  re- 
duced to  a  minimum  in  order  to  give  the  utmost  economy  and  make  the  construction 
of  such  houses  possible  for  the  lowest  paid  workmen.  This  revised  list  of  minimum 
sizes  is  given  below. 
Class  A — 1 : 

Exterior  windows,  3  ft.  wide, 

Exterior  doors,  3  ft.  wide, 

Interior  room  doors,  2'  6"  to  2'  8", 

Closet  doors,  2'  4"  to  2'  6", 

Width  of  halls,  3  ft., 

Instead  of  fireplace,  a  simple  chimney  flue  for  a  stove  in  living  room  and  a 

kitchen  flue  for  the  kitchen  range, 
Height  of  first  floor,  8'  6"  in  the  clear, 
Height  of  second  floor,  7'  6"  to  8'  0", 
Height  of  cellar  floor,  6'  0", 
Depth  of  closets,  18", 
Width  of  trim,  4". 
The  minimum  areas  to  be  allowed  for  kitchens  are  as  follows: 

For  two  persons,  minimum,  8'  0"  x  10'  0",  desirable  10"  0"  x  10'  0". 
For  three  persons,  minimum,  10'  0"  x  10'  0",  desirable  10'  0"  x  12'  0". 
For  four  persons,  minimum,  10'  0"  x  11'  0",  desirable  12'  0"  x  12'  0". 
For  more  than  four  people  allow  at  least  30  square  feet  for  each  person. 
In  these  figures  no  closets  or  storerooms  are  included. 
For  bedrooms  the  following  dimensions  should  be  followed: 

For  two  persons,  minimum,  100  sq.  ft.,  desirable  120  sq.  ft.,  good  150  sq.  ft. 
For  three  persons,  minimum,  130  sq.  ft.,  desirable  150  sq.  ft.,  good  180  sq.  ft. 
For  four  persons,  minimum,  150  sq.  ft.,  desirable  200  sq.  ft.  or  more. 
For  more    than  four    people,  50  sq.  ft.  per  person  is  the  minimum. 
The  diagrams,  Figure  28,  show  in  what  manner  these  minimum  sizes  are 
obtained. 
The  minimum  sizes  are  the  absolute  requirements  for  space  conditions  only.    No 
allowance  is  made  therein  for  spare  room,  for  comfort,  or  for  sanitary  requirements. 
It  will  be  seen  from  these  figures  how  important  the  least  costly  addition  to  the  two 
room  house,  a  porch,  will  be. 

In  the  case  of  a  family  of  three  persons,  consisting  of  father,  mother  and  a  son 

or  daughter,  it  is  desirable  and  practically  mandatory    that  son  or    daughter    should 

have  a  separate  bedroom.    This  will  add  a  minimum  of  60  sq.  ft.,  preferably  70  sq.  ft. 

RULE:     The  necessary  separation  in  a  house  should  be  placed  before  additional 
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ciMii fort.  For  instance,  a  needed  bedroom  must  be  added  before  adding  a  living 
room  or  increasing  size  of  kitcben. 

In  Figures  2S  and  2l)  examples  of  two  room  houses  are  given.  In  Figures  30, 
31  and  32  three  room  houses  of  one  story  and  in  Figure  33  a  three  room  house  of  two 
stories  are  indicated.  In  the  two  story  houses  of  this  small  type  the  second  story  is 
for  reasons  of  economy  usually  made  very  low  and  this  results  in  the  construction 
of  very  narrow  and  low  windows  in  the  bedrooms.  This  is  a  great  objection.  The 
size  of  the  windows  is  often  so  much  reduced,  as  we  may  see  all  through  the  country, 
that  the  occupants  have  practically  no  fresh  air  in  the  bedrooms.  This  is  the  one  ob- 
jection against  placing  the  bedrooms  on  the  second  floor,  but  the  advantages  of 
separating  the  sleeping  rooms  from  kitchen  odors  and  placing  them  higher  above  the 
ground  is  very  great.  One  more  objection  to  the  second  story  bedroom  in  houses  of 
this  type  is  the  lack  of  heat,  which  may  be  in  severe  weather,  during  the  w  in  t  e  r 
months,  a  very  important  feature. 

RULE:  The  use  of  zcood  for  construction  of  walls  should  be  more  and  more 
discouraged.  Frame  buildings  necessitate  the  utmost  care  and  cleanliness  to  prevent 
the  breeding  of  vermin,  especially  the  bed-bug.  After  these  bugs  have  found  a  way 
into  the  house,  it  is  difficult,  if  not  impossible,  to  get  rid  of  them.  Bed-bugs,  mosqui- 
toes, flies,  fleas,  mice  and  rats  are  disease  spreaders  and  disease  carriers. 

The  use  of  brick  walls,  of  concrete  walls,  or  hollow  terra  cotta  with  stucco  exter- 
ior, however  thin,  but  properly  waterproofed  in  order  to  avoid  dampness  inside  of 
the  building,  are  very  much  preferable  to  wood  construction  if  the  funds  will  allow 
for  same.  The  increased  cost  of  lumber,  the  disappearance  of  the  best  grades  of 
lumber  and  the  gradual  reduction  in  the  cost  of  fabrication  of  the  other  materials 
will  eventually  lead  to  abandoning  the  wood  construction.  The  great  element  of  dan- 
ger in  wood  constructions  on  account  of  fire  should  not  be  ignored.  Especially  the 
danger  of  the  spreading  of  a  fire,  resulting  in  a  large  conflagration  which  may  doom 
entire  communities,  is  a  serious  warning  against  wood  construction. 

For  reasons  given  above  and,  also,  for  reasons  of  proper  cleanliness,  a  cement 
floor  in  the  kitchen  is  to  be  recommended  or  a  floor  which  can  be  washed  and  cleaned 
without  causing  rotting  of  material. 

A  perfectly  tight  and  non-leaking  roof  is  a  requirement  of  only  secondary  impor- 
tance. Leaks  in  the  roof  cause  dampness  inside,  as  well  as  porous  walls.  A  damp 
building  will  cause  considerable  amount  of  sickness,  colds  and  rheumatism. 

The  next  addition  to  a  small  house  is  a  living  room.  By  adding  a  living  room 
we  not  only  add  comfort  but  we  improve  the  sanitary  condition,  for  it  removes  the 
occupants  from  the  place  where  food  is  prepared. 

RULE :  Preparation  of  food  should  be  separated  from  other  work  as  much  as 
possible.  Food  should  be  prepared  and  handled  by  as  few  persons  as  possible.  Flies, 
mosquitoes  and  roaches  must  be  kept  away  from  food.  The  living  room  may  be  or 
may  not  be  used  as  a  dining  room.  In  the  last  instance,  the  kitchen  remains  the  place 
for  taking  meals. 
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In  Figures  35,  36  and  37  types  are  given  of  four  and  five  room  dwellings,  some 
in  one  and  some  in  two  stories.  In  Figures  36,  37  and  38  bathrooms  are  indicated. 

The  greater  increase  in  size  of  dwellings  of  Class  A  on  account  of  larger  fam- 
ilies or  on  account  of  boarders  as  additional  occupants  will  be  based  on  simple  logic 
derived  from  the  rules  given  above. 

Where  running  water  can  be  obtained  at  a  low  cost,  the  addition  of  a  bathroom 
must  always  be  considered.  The  c  o  s  t  of  building  will  materially  increase  on  ac- 
count of  this  addition  but  it  must  be  weighed  carefully  against  the  addition  of  other 
comforts,  for  instance,  the  addition  of  a  living  room. 

The  use  of  a  shower  bath  in  place  of  a  tub  should  be  advocated  as  being  obtain- 
able at  lower  cost  and  being  more  sanitary.  Tubs,  as  a  rule,  are  not  properly  cleaned 
and  this  is  especially  true  where  they  are  used  by  different  persons,  one  immediately 
after  the  other.  The  great  cost  of  bathroom  fixtures,  the  difficulty  of  obtaining  a 
sufficient  supply  of  running  water  and  the  difficulty  of  disposing  properly  of  both 
sewage  and  drainage  will,  in  very  many  cases,  make  the  introduction  of  a  bathroom 
in  small  houses  prohibitive.  The  sanitary  advantages  are,  however,  very  great.  By 
adding  a  bathroom  to  the  house  we  remove  from  the  kitchen  all  personal  cleaning,  the 
washing  of  hands  and  drying  same  on  the  kitchen  towel,  which  is  the  handiest.  This 
is  a  very  common  occurrence,  especially  in  winter  time.  It  must  not  be  disregarded 
that  bath  tubs  or  showers,  even  when  installed  in  the  most  inexpensive  manner,  will 
add  considerably  to  the  cost.  It  must  also  be  considered  that  the  use  of  bath  tubs 
and  showers  is  among  certain  classes  exceptional,  they  are  not  used  daily  nor  fre- 
quently. The  well  worn  joke  about  using  the  bath  tub  as  a  coal  bin  or  goldfish  pond 
is,  sad  to  relate,  a  real  occurrence.  When  limited  to  a  certain  small  cost  of  building, 
it  may  be  well  to  consider  if  the  space  for  the  bath  tub,  presumably  a  future  ornament, 
could  not  be  used  to  better  advantage  by  the  addition  of  one  small  bedroom  by  which 
a  daughter  or  son  of  the  house  may  obtain  some  privacy.  In  general,  this  would 
improve  the  moral  method  of  living.  This  is  a  matter  for  study  and  careful  observa- 
tion. We  may  wrell  ask,  "How  many  children  are  educated  in  the  wrong  manner  by 
their  being  in  constant  company  of  their  elders,  who  will  not  and  can  not  take  care 
of  their  topics  of  conversation  nor  can  entirely  control  their  manners  at  all  times?" 
The  possibility  of  sending  children  to  their  own  room  may  have  a  great  and  good  in- 
fluence. Although  the  cost  may  be  high,  when  it  is  possible  to  obtain  running  water, 
a  watercloset  and  wash  basin  should  be  provided  in  the  house.  Even  where  there  is 
no  regular  water  supply  for  the  entire  community,  it  is  often  possible  to  obtain  run- 
ning water  by  the  combination  of  a  few  households  in  making  use  of  a  nearby  stream 
which  may  not  be  entirely  fit  for  drinking  water  but  could  be  made  use  of  for  toilet 
fixtures  and  washing  of  clothes.  The  installation  of  a  "ram"  in  the  stream  could 
furnish  a  water  supply  in  many  cases  which  are  now  without  running  water.  The 
"ram"  is  the  cheapest  and  most  economically  running  pump.  A  cesspool  should  in 
this  case  take  care  of  the  soil  and  waste  and  be  located  not  less  than  100  feet,  prefer- 
ably more,  from  the  house. 
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Class  A —  2:  Houses  of  this  type  differ  from  the  first  class  only  in  the  number 
and  sizes  of  rooms.     We  should  consider  as  necessary  in  these  dewllings: 

1.  A  parlor  or  living  room,  which  is  used  also  for  visitors. 

2.  A  dining  room  or  a  dining  room  and  living  room  combined. 

3.  A  kitchen. 

4.  At  least  one  bathroom. 

5.  A  sufficient  number  of  bedrooms    to  accommodate  the  members  of  the 

family. 
It  is  a  wrong  practice  to  count  on  parlors  or  living  rooms  for  sleeping  quarters. 
For  obvious  reasons,  the  use  of  these  rooms  is  not  at  all  times  available  and  are  often 
not  fit  to  be  used  as  sleeping  rooms  neither  by  adults  nor  children. 

The  difference  between  the  first  and  second  type  of  Class  A  may  be  further 
noticed  in  the  inncreased  size  of  certain  details.  Where  it  is  absolutely  necessary  for 
houses  of  Class  A-l  to  be  reduced  in  every  detail  to  a  minimum,  in  the  second 
division  this  utmost  reduction  of  sizes  is  no  longer  a  necessity  and  would  become 
rather  a  mistake.     For  minimum  sizes  of  A-2,  we  would  suggest  the  following: 

Width  of  exterior  windows,  3'  4", 

Width  of  exterior  doors,  3'  0", 

Width  of  interior  room  doors,  2'  10", 

Width  of  closet  doors,  2'  6"  to  2'  8", 

Width  of  halls,  3'  4"  to  3'  6", 

Width  of  fireplace,  5'  0", 

Size  of  range  or  kitchen  stove,  2'  4"  x  4'  6", 

Height  of  first  floor,  9'  0"  in  the  clear. 

Height  of  second  floor,  8'  6"  in  the  clear, 

Height  of  clear,  6'  6"  to  7'  0", 

Depth  of  closets,  20". 

Width  of  trim,  4"  to  5". 
The  variety  of  plans  is  unlimited.  A  couple  of  examples  are  given  in  Figures  39 
and  40.  These  two  plans  show  a  different  solution  for  the  same  problem.  The  out- 
line of  the  buildings  is  exactly  the  same  but  both  plans  have  certain  advantages  and 
disadvantages.  A  careful  study  and  comparison  will  show  which  plan  is  the  bet- 
ter one  and  the  decision  as  to  which  plan  is  the  better  should  be  considered  a  new 
problem  for  the  student. 

Class  A — 3 :  It  will  not  be  necessary  to  go  into  details  of  planning  for  this  third 
division  nor  to  give  many  plans  as  examples.  Country  houses  for  the  well-to-do  may 
contain: 

1.  Parlor  or  drawing  room. 

2.  Dining  room  with  a  butler's  pantry. 

3.  Kitchen  and  kitchen  pantry. 

4.  Laundry  and  Servants'  Hall. 

5.  One  or  more  kitchen  storerooms. 

-  6.     A  library,  a  music  room  and  a  den  or  study. 
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7.  A  cellar  with  heating  apparatus,    coal  storage,    wood    bins  and   general 
storerooms. 

8.  Sufficient  bedrooms   to  accommodate  all  members  of  the  family. 

9.  Bathrooms    for  same,  the  number  of  bathrooms  will    depend  upon  the 
number  of  bedrooms,  one  bathroom  at  least  for  two  bedrooms. 

10.  Bedrooms  for  guests,  one,  two  or  more. 

11.  Bathrooms  for  guests. 

12.  Bedrooms  for  servants. 

13.  Bathrooms  for  servants. 

14.  A  lavatory  and  toilet  for  visitors,  preferably  near  the  entrance. 

15.  Service  stairs  to  lead  to  all  floors. 

In  addition  to  those  enumerated  above,  we  will  find  houses  provided  with  a  sew- 
ing room,  a  billiard  room,  secretary's  rooms,  a  breakfast  room,  a  housekeeper's  room, 
children's  rooms  and  playrooms,  and  others.  The  number  of  rooms  is  unlimited  and 
dependent  upon  the  wealth  of  the  owner.  If  people  do  not  desire  guests,  guests' 
chambers  and  bathrooms  are  not  required  and  the  reduction  in  the  number  of  rooms 
is  possible  according  to  the  desires  or  habits  of  the  owner. 

For  minimum  sizes  in  this  division,  the  following  may  be  used : 

Width  of  exterior  windows,  4'  0"  in  all  main  rooms, 

Width  of  exterior  windows,  3'  4"  in  kitchen  and  service  rooms, 

Width  of  exterior  windows,  20"  to  2'  0"  in  bathrooms, 

Exterior  doors,  3'  4"  for  service  doors, 

Exterior  doors,  4'  0"  for  main  doors, 

Interior  doors,  3'  0"  for  service  doors, 

Interior  doors,  3'  4"  for  main  bedrooms, 

Interior  doors,  3'  4"  to  3'  8"  for  main  rooms, 

Interior  doors,  5'  6"  for  double  doors, 

Interior  doors,  5'  0"  to  6'  0"  for  sliding  doors, 

Interior  doors,  2'  8"  to  3'  0"  for  closets, 

Width  of  halls,  3'  8"  to  4'  0", 

Fireplaces,  5'  0"  wide  and  more, 

Kitchen  range,  5'  0"  and  more, 

Width  of  trim,  4"  in  service  quarters,  5"  to  6"  in  other  parts  of  house, 

Bath  tubs,  2'  6"  x  5'  0"  servants,  2'  6"  to  3'  0"  x  6'  0"  for  other  baths. 

Wash  basins  from  20"  in  service  quarters    up  to  3'  0"  and  more  in  master's 
rooms. 

Width  of  service  stairs,  3'  0", 

Width  of  main  stairs,  3'  6"  and  more. 

Heights  of  floors,  cellar  7'  0"  in  the  clear,  first  floor  from  10'  0"  up,  10'  0" 
is  the  minimum,  second  floor  from  9'  0"  up,    servants'    rooms,  not  less 
than  8'  6"  in  the  clear 
Figures  41  and  42  give  two  examples  of  houses  of  this  Class. 
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The  absolute   requirements   for   houses  in  this  division  are: 

The  strict  separation  oi  kitchen  service  from  the  other  parts  of  the  house. 
No   direct    connection    from  dining  room  to  kitchen  but  service  through  the 

pantry. 
Public  part  of  the  house,  or  part  where    strangers    enter,    should    be    sep- 
arated from  the  private  part,  or  living  part,  of  the  house. 
For  practice  in  criticising  and    comparing  of  plans,  make  a  careful  examination 
of  the  different  divisions  of  Class  A  as  given  in  Figures  28  to  42  inclusive.     Give  a 
comment  on  these  plans  in  writing. 

Class  B:     Houses  for  more  than  one  family,  subdivided  as  follows: 
B     1.     Houses  for  two  families. 

2.     Houses  for  more  than  two  families. 
Class  B-2  is  practically  an  apartment  house  in  the  country,  mostly  in  the  suburbs 
of  large  cities. 

The  houses  of  Class  B  are  the  natural  result  of  lack  of  space ;  high  cost  of  land, 
even  in  the  country  and  possible  economy  on  account  of  the  combination  of  similar 
features;  a  decreased  cost  on  account  of  duplication  of  building  details;  combined  use 
of  some  parts  of  the  building  by  more  than  one  tenant;  cost  of  only  one  foundation 
for  more  than  one  tenant  and  the  cost  of  only  one  roof  for  more  than  one  tenant. 
Against  these  economical  advantages  are  the  following  disadvantages : 

1.  The  tenants  of  the  upper  floors  have  practically  no  out-door  life.  They  have 
no  use  of  the  garden  unless  separate  gardens  with  separate  entrances  are  provided. 
This  feature  is  of  great  importance.  The  use  of  gardens,  as  well  as  porches,  for  upper 
floors  is  expensive  and  difficult  in  operation. 

2.  The  climbing  of  stairs  and  the  distance  from  the  upper  floors  to  the  ground 
is  objectionable. 

3.  Loss  of  room  on  account  of  stairs. 

4.  Increased  danger  in  case  of  fire. 

5.  The  nearness  of  other  families,  lack  of  sufficient  separation  add  to  the  danger 
of  infection  in  case  of  contagious  diseases. 

6.  The  effect  of  moral  influence  of  one  tenant  over  the  other  may  be  seriously 
objectionable. 

7.  Difficulty  of  the  proper  airing  of  wash. 

8.  Added  difficulty  in  the  removal  of  garbage. 

9.  The  same  in  the  bringing  in  of  supplies. 

10.  Difficulty  in  arrangement   for  taking  care  of  the  heating  apparatus. 

11.  Differences  between  tenants.  Uncongenial  occupants  and  actually  undesir- 
able tenants. 

The  main  reason  for  the  existence  of  this  class  of  dwelling  is  economy  and,  with 
the  great  increase  of  living  expenses,  they  become  an  unavoidable  necessity.  We  have  to 
make  the  best  of  the  situation  and  do  as  much  as  possible  to  avoid  or  diminish  the  evil 
features  or  influences.    Some  of  the  bad  features   can  be   well    taken   care    of  in    the 
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planning.      The   main   principle  of   planning  for  this  type  will  be    separation    oi    the 
different  tenants  carried  through  in  all  features. 

It  is  not  necessary  to  go  into  the  planning  of  the  two  divisions  further  than  giv 
ing  a  few  examples.     Plans  of  Class  B-l  are  shown  in  figures  43  and  44.    Attention 
is  called  to  the  separate  entrance  for  each  family  in    Figure  43,  while  in    Figure  44  a 
combined  entrance  and  vestibule  is  shown. 

Figures  45,  46  and  47  show  examples  of  Class  B-2. 

All  plans  shown  thus  far  have  been  made  without  reference  to  architectural 
design.  It  must  be  remembered,  however,  that  for  economy,  good  light  and  clean- 
liness, simple  forms  of  plan  and  simple  forms  of  rooms  are  always  preferable.  Sym- 
metry in  plan  does  not  necessarily  mean  uniformity  of  treatment  in  the  interior. 
Sufficient  variety  in  interior  treatment  will  always  be  possible  and  prevent  monotony. 

Class  C :     Blocks  of  houses. 

In  the  neighborhood  of  large  cities  the  ground  values  are  comparatively  too 
high  to  admit  of  large  areas  being  given  up  for  private  dwellings  for  the  middle 
classes.  Independent,  free  standing  country  houses  take  up  too  much  room.  If  there 
is  sufficient  open  ground  left  on  the  plot  to  insure  proper  light  and  air,  the  building 
plots  will  certainly  become  too  expensive  and  the  tenants  cannot  afford  the  neces- 
sarily high  rents.  In  addition  to  this,  it  is  a  great  burden  to  the  tenants  to  take  care 
of  the  open  ground,  the  grass  plots  and  gardens  in  a  proper  manner.  To  keep  these 
grounds  clean  and  good  looking  means  a  great  deal  of  labor  and  often  great  expense. 
Thus  it  becomes  necessary  to  build  houses  on  small  plots,  combine  them  in  groups 
and,  at  times,  even  supplying  them  with  central  heating  systems.  The  gardens  in 
this  scheme  are  reduced  to  a  small  area  in  the  rear  of  the  houses ;  while  in  the  front, 
the  open  space  is  reduced  to  a  small  grass  plot,  enough  to  set  the  house  back  from 
the  main  street  or  road. 

There  is  no  advantage  in  leaving  narrow  alleyways  between  houses.  These 
alleys  are  very  objectionable,  as  they  allow  the  placing  of  living  rooms  and  some- 
times bedrooms  on  them,  which  results  in  inferior  lighting  of  the  rooms  and  loss  of 
privacy  of  the  tenants  and  these  disadvantages  are  far  more  objectionable  than  to 
build  house  against  house.  If  this  is  done,  it  is  advisable  to  make  the  houses  only 
two  rooms  deep,  thus  giving  good  light  to  the  front  rooms  and  good  light  to  the  back 
rooms;  also,  complete  privacy  and  good  air.  It  is  of  greater  advantage  to  add  a  story 
to  the    house  than  to  take  up  more  ground  area. 

In  the  block  system  small  houses  from  16  ft.  to  30  ft.  wide,  consisting  of  two, 
three,  four  or  five  rooms  on  a  floor,  are  built  in  rows  taking  up  the  length  of  half  a 
block  or  an  entire  block.  The  smallest  type  consists  of  a  ground  floor  of  two  rooms 
with  an  attic  or  second  floor  of  two  rooms,  and  a  cellar.  The  next  type  will  have 
three  rooms  on  the  ground  floor,  three  rooms  and  bath  on  the  second  floor,  and  also 
a  cellar.  Instead  of  the  second  floor,  often  a  simple  attic  partly  taken  up  by  roof 
construction  is  used.  In  diagrams  "A"  and  "B"  are  shown  two  types — "A"  for  a 
house  with  a  living  room  and  kitchen  on  the  ground  floor,  and  two  bedrooms  and  bath 
on  the  attic  or  second  floor.     In  scheme  "B",    a    kitchen,    dining    room    and     living 
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room  on  the  ground  Boor,  and  on  the  attic  or  second  floor  a  bath  and  three  bedrooms. 

The  width  oi  the  smallest  houses  are  from  16  ft.  to  20  ft.  with  a  depth  of  24  ft.  to 
the  second  type,  a  width  of  20  ft.  to  30  ft.  and  a  depth  of  30  ft.  to  36  ft. 

The  use  of  fireproof  material  in  these  blocks  of  houses  for  exterior  walls  should 
he  mandatory,  also  for  the  walls  separating  the  two  buildings.  Danger  from  fire — 
a  proper  isolation  or  separation  of  the  individual  buildings  will  require  a  safe  sub- 
stantial building  material.  With  a  separation  wall  of  frame  construction,  one  house 
would  suffer  in  case  of  neglect  in  cleanliness  by  its  neighbor,  as  well  as  in  case  of  care- 
lessness  as  to  tire  dangers. 

•  'nen  the  objection  is  raised  that  blocks  of  houses  are  monotonous  in  appearance 
and  that  they  have  a  look  of  stiffness  and  uniformity.  A  true  judge  and  lover  of 
beauty  will  not  make  such  a  complaint.  It  may  be  well  left  to  a  good  Architect  to 
make  use  of  this  uniformity  and  the  repeating  of  certain  motives  to  create  a  very 
good  effect  and  to  have  in  his  details  sufficient  variety  to  avoid  monotony. 

The  creation  of  independent  houses,  surrounded  by  little  gardens,  has  for  rea- 
given  above,  a  certain  advantage,  but  it  is  not  always  possible  on  account  of 
necessary  economy.  If  by  means  of  combination  and  grouping  of  dwellings  such  an 
amount  of  money  can  be  saved  that  it  is  possible  to  obtain  for  the  tenant  more  san- 
itary dwellings,  better  construction  and  arrangement,  a  safer  dwelling  in  respect  to 
danger  from  fire,  more  comfort  and  less  running  expenses,  these  are  certainly  suffi- 
cient advantages  to  compare  with  the  advantages  of  the  single  house,  namely,  ab- 
solute separation  from  other  buildings,  and  a  possibly  greater  architectural  beauty. 
This  last  advantage  of  beauty  is  in  many  cases  to  be  ignored  for  the  reason  that  on 
account  of  the  neglect  of  the  property,  caused  by  the  expense  needed  for  the  upkeep 
and  the  burden  of  additional  work,  soon  the  original  advantage  will  change  to  a  disad- 
vantage and  become  an  objectionable  feature. 

In  the  block  plans  of  Figure  48  are  indicated  two  rows  of  twelve  houses,  each 
house  consisting  of  a  first  floor,  a  small  cellar  and  a  small  attic,  a  total  of  six  rooms 
with  bath  and  a  cellar.  These  houses  can  be  built  on  plots  from  25  ft.  to  30  ft.  wide. 
The  corner  plots  are  indicated  50  ft.  wide,  which  is,  of  course,  unnecessary  except 
for  landscape  effect.  In  Figure  49,  a  detail  plan  of  the  first  floor  of  these  houses  is 
shown,  and  in  Figure  50,  a  detail  plan  of  a  two  story  house  with  cellar  25  ft.  2  in. 
wide  is  shown  as  another  example  of  a  block  system  possibility. 

Attention  is  called  once  more  to  the  principal  advantage  of  the  block  plan  system, 
namely,  the  greater  possibility  of  cleanliness,  neatness  in  general  appearance,  econ- 
omy, greater  possibility  for  good  roads  and  approaches  to  the  building. 

If  the  time  set  aside  for  this  course  will  allow,  it  is  of  great  importance  to  have 
students  solve  various  problems  as  exercises.     A  few  suggestions  are  given  below : — 

Plans  of  two- family  houses  for  a  given  number  of  occupants  and  a  maximum 
floor  area.     Families  on  different  floors. 

Plans  of  two-family  houses  with  vertical  floor  separation  between  the  families. 

Plans  of  one  family  houses  of  various  size  and  number  of  occupants. 

The  principal  questions  involved   in   the  planning  of  entire  country  or  suburban 
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Plans  Of  Dwelling  Houses  In  The  Country 

communities  do  not  belong  here.  This  will  be  taken  up  later  in  connection  with  gen- 
eral city  planning.  A  few  points,  however,  must  be  mentioned  at  this  time,  especially 
in  connection  with  blocks  of  houses  or  groups  of  houses  in  the  country. 

1st.  As  a  general  rule  architects  will  plan  groups  of  country  houses  in  such  a 
manner  that  they  form  a  picturesque  ensemble.  It  is  much  easier  to  obtain  this  re- 
sult with  separate  or  individual  houses  than  it  is  with  blocks  of  houses.  The  coun- 
try effect  is  more  easily  kept  with  separate  houses  surrounded  by  grass  plots,  flower 
beds  and  vegetable  gardens.  With  the  block  system  the  immediate  result  is  a  sub- 
urban, if  not  a  city  street  effect.  The  neglect  of  the  surroundings,  possible  with  the 
separate  house  plan,  is,  of  course,  not  an  absolute  result  nor  an  absolute  necessity  of 
the  scheme,  and  the  architect  is  often  inclined  to  overlook  the  fact  that  it  will  be  the 
only  natural  outcome  in  the  majority  of  cases.  On  account  of  lack  of  free  time  to 
take  care  of  the  grounds,  or  through  lack  of  money  to  pay  for  the  necessary  im- 
provements in  numerous  instances  and  especially  with  groups  of  houses  for  ordinary 
labor,  the  most  unsatisfactory  results  have  been  obtained.  The  fact  that  only  few 
classes  of  labor  can  be  considered  as  permanent  in  respect  to  a  residence  location,  is 
the  principal  cause  of  the  trouble.  Little  care  will  be  given  to  a  dwelling  by  the  pres- 
ent occupant  and  less  to  the  surroundings  if  the  next  occupant  of  the  house  will  derive 
the  benefit  thereof. 

2nd.  The  difficulties  of  snow  removal,  longer  and  more  expensive  walks  around 
the  building,  greater  difficulties  of  direct  access  to  the  houses  and  reaching  the  Rail- 
road station  and  car  tracks,  are  very  important  factors  in  the  decision  of  the  type  of 
plan. 

3rd.  No  matter  how  pleasing  and  artistic  winding  or  curving  roads  may  be,  there 
are  many  difficulties  involved  in  the  planning  of  the  individual  houses  when  adopting 
such  a  system  of  roads.  These  difficulties  are  not  counter-balanced  by  the  one  doubt- 
ful or  uncertain  advantage  of  a  pleasing  aspect.  Even  this  advantage  of  a  more 
pleasing  effect  may  be  lost  if  the  architect  will  only  give  to  the  more  difficult  prob- 
lem of  the  block  system  more  time  and  study  and  not  consider  this  system  in  ad- 
vance an  uninteresting  scheme.  As  one  of  the  greatest  difficulties  may  be  mentioned 
the  impossibility  to  take  proper  advantage  of  sun  and  wind  exposure.  Bedrooms 
located  due  north,  kitchens  due  south,  etc.,  are  a  common  occurrence  in  these  plans 
and  other  similar  mistakes  which  from  a  sanitary  point  of  view  may  be  called  fatal. 
Such  mistakes  are  often  unavoidable  in  parts  of  the  block  system,  but  the  number 
there  is  reduced  to  a  minimum. 

4th.  The  original  price  of  land  is  but  a  very  small  factor  in  deciding  or  select- 
ing the  scheme  to  be  adopted.  The  large  increase  of  values  following  the  proper  se- 
lection of  building  plan  and  the  proper  importance  of  the  entire  area  of  ground  re- 
duce that  factor  to  a  minimum. 

5th.  The  proper  choice  of  building  materials  is  not  only  for  sanitary  reasons 
of  primary  importance  but  of  even  greater  influence  in  respect  to  safety  and  economy. 

6th.  The  protection  of  the  building  site  from  damaging  outside  influence  must 
be  considered  in  the  most  careful  manner.     Smoke,  noise,    danger    from    explosion  of 

157 


Hygiene  in  Mw's  Dwellings 

fire  and  similar  factors,  may  have  serious  influence  on  the  success  of  the  housing 
scheme  even  when  they  are  miles  distant. 

7th.  Every  square  foot  of  ground  not  properly  taken  care  of  is  not  only  wasted 
area  but  is  damaging  the  value  of  the  remainder  of  the  property. 

8th.  Water  supply,  drainage  and  sewerage  are  of  greater  importance  than  the 
conditions  of  the  soil.  Even  the  waste  ground  can,  by  comparatively  simple  means, 
be  made  into  proper  building  sites.  Where  rock  is  found  near  the  surface  various 
considerations  are  necessary  to  establish  the  advisability  of  selecting  such  ground. 
Even  combined  with  excellent  location  and  proper  slope  for  drainage,  the  cost  of 
excavation  for  general  improvements  may  make  the  choice  of  other  ground  ad- 
visable. 

9th.  The  solution  of  traffic  for  passengers  and  freight  within  the  community 
and  to  distant  points,  should  receive  due  consideration  before  any  other  factor  is 
definitely  decided.  This  solution  has  direct  bearing  on  the  general  value  of  the  first 
development  and  is  of  still  greater  influence  on  the  future  growth  and  expansion. 
Many  towns  which  had  a  large  initial  growth  succumbed  to  the  fatal  lack  of  proper 
communication    of    general    traffic    possibilities. 
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CHAPTER  4. 


City  Dwellings. 

Dwellings   in   the  City  may  be  divided  into  four  classes: 
Class  "A" — Private    dwellings — houses  for  one  family. 

1.  Small  houses  for    the    middle  classes. 

2.  Houses  of  the  well-to-do  and  rich. 

Class  "B" — Houses  for  more  than  one  family. 

1.  The  two  family  house. 

2.  Houses  for  three  and  more  families. 
Class  "C"  Apartment  houses. 

1.  Simplex  Apartments. 

2.  Duplex  Apartments. 
Class  "D" — Tenement  houses. 
Class  "A"— "A-2" 

The  principal  differences   between  the  two  divisions  of  this  class  are — 

First  the  location,  either  in  the  better  and  expensive  residential  districts  or  in  the 
cheaper  quarters  of  the  city. 

Second — The  size  of  the  house. 

Third — The  interior  finish. 

Fourth — The  arrangement  of  the  rooms,  in  the  one  type  simple  arrangement 
with  only  the  most  needed  rooms — in  the  other  a  great  variety  of  rooms  and 
especially  rooms  for  entertaining  and  reception  of  guests. 

Inasmuch  as  the  hygienic  values  of  the  different  features  are  in  both  divisions 
based  on  the  same  principles  of  planning,  construction  and  finish,  these  two  divisions 
need  not  be  considered  separately. 

The  houses  which  are  classed  under  the  division  "A  1",  private  homes  for  the 
middle  classes,  are  usually  small  houses,  located  in  the  cheaper  quarters  of  the  Cities, 
in  or  near  manufacturing  districts,  near  the  suburbs,  or  at  distant  points  from  the 
expensive  residential  districts.  Sometimes  near  these  districts  but  in  sections  where 
the  ground  for  one  reason  or  another  is  very  much  less  in  value  and  where  more 
wealthy  residents  do  not  desire  to  live.  They  are  very  often  grouped  together  on  plots 
made  up  of  two  or  more  city  lots  and  subdivided  into  different  combinations. 

A  plot  of  three  25  ft.  wide,  standard  city  lots,  may  be  divided  into  five  building 
plots  of  15  ft.  each,  which  is  really  the  smallest  size  that  should  be  built.  Other  com- 
binations possible,  are: 

i/3  of     50  Feet— Width  of  each  House— 16'     8" 

%  of     75  Feet— Width  of  each  House— 18'     9" 

%  of  100  Feet— Width  of  each  House— 20'     0" 

%  of  125  Feet— Width  of  each  House— 20'  10" 

159 


Hygiene  in  Max's  Dwellings 

1-7  of  125  Feel — Width  of  each  House — 17'   10  2-7" 

1-7  of  150  Feet— Width  of  each  House— 21'    5  1-7" 

is  of  175  Feet— Width  of  each  House— 21'   10'  -." 

1-0  oi  200  Feet— Width  of  each  House— 22'   22/3"' 
and  many  other  similar  combinations. 

Corner  lots  are  usually  too  valuable  to  be  used  for  houses  of  this  type. 

The  greatest  number  of  the  smaller  houses  of  Class  "A"  have  three  stories — with 
a  cellar  and  often  with  a  basement  also,  but  are  seldom  four  stories  high. 

The  cellar  contains  the  heating  apparatus  and  storage  room  for  coal  and  wood. 

The  basement  is  used  for  kitchen  or  kitchen  and  laundry  combined,  kitchen  store 
rooms,  a  toilet  for  servants,  and  other  rooms  dependent  on  the  type  of  house. 

There  are — namely — three  general  types  of  private  houses  of  the  smaller  as  well 
as  larger  size: 

"A"  The  American  basement  house  with  kitchen  and  service  rooms,  also  the 
entrance — a  reception  hall  or  reception  room  and  the  main  stair  to  upper  floors  in  the 
basement. 

"B"  The  English  basement  house  with  reception  room  and  dining  room  in  base- 
ment. Kitchen  either  in  cellar  or  basement.  Entrance  and  stairs  to  upper  floors  also 
in  basement. 

"C"  The  French  basement — (high  stoop  house)  with  entrance  on  main  or  first 
floor.  Dining  room  and  reception  room  in  basement.  Usually  with  a  cellar  or  a 
total  of  two  stories  below  entrance  floor. 

A  much  simpler  and  more  correct  division  would  be — 

"A"  The  high  stoop  house  with  entrance  and  all  the  masters  rooms  above  ground 
level,  including  the  dining  room. 

"B"  The  lozv  stoop  house  with  entrance  at  ground  level.  Of  this  type  two  va- 
rieties— namely, 

1.  Entrance  and  reception  room  on  ground  floor. 

2.  Entrance,  reception  room  and  also  dining  room  on  ground  floor. 

In  the  smaller  houses,  the  service  stairs  or  back  stairs  are  entirely  omitted.  Even 
the  reception  hall  is  often  omitted  in  the  low  stoop  houses  of  very  small  size. 

The  first  floor  of  the  small  house  of  the  high  stoop  type  will  usually  contain  a 
parlor,  a  dining  room  with  or  without  pantry,  the  main  entrance,  the  main  stairs  and 
a  central  room  between  parlor  and  diningroom  used  as  music  room,  back  parlor  or 
library,  which  in  most  cases  is  a  very  poorly  lighted  room. 

In  the  larger  house,  added  to  these  rooms  we  find  at  least  a  pantry  and  service 
stairs  to  first  or  second  bedroom  floor,  and  direct  communication  with  the  kitchen 
pantry. 

The  first  floor  of  the  low  stoop  house  will  contain  the  same  rooms  as  the  high  stoop 
house  but  the  entire  front  is  then  used  for  parlor. 

Elevators  are  only  used  in  the  high  class  private  houses.  Dumbwaiter  service 
from  basement  to  top  floor  is  found  in  nearly  all  private  dwellings,  large  or  small. 
Only  in  the  very  simplest  dwellings  is  the  dumbwaiter  omitted.    The  entrance  floor  will 
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REGULAR  SIZES  OF  PLOTS 

25'  x  100'  corner 

50'  x  100'       " 
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25'  x  100'  interior  plot 
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DIFFERENT  COMBINATIONS  OF  LOTS 
With  Various  Subdivisions 
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1/5  "  4  "  20'0"x  100' 
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'  37' 

6"  x  100 

Corner  plot  30' x  100')  . 

and  int.  20' x  100'™ 

With  different  lengths  of  blocks  many  other  combinations  are  possible,  viz.,  1/7  of  6  lots  21'  5  1/7" 
x  100';  1/8  of  7  lots  21'  10  1/2"  x  100',  etc. 
Regular  size  city  lot  assumed  25'  x  100'. 
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then  contain  dining  room  and  kitchen  and  only  one  or  two  floors  of  bedrooms  are  plan- 
ned above  the  entrance  floor. 

In  houses  of  four  floors  and  basement,  the  top  floor  is  usually  divided  up  into 
servants'  bedrooms,  storerooms  or  trunk  rooms. 

In  the  smaller  houses  one  or  two  servants'  rooms  only  are  provided. 

In  the  small  houses  of  the  high  stoop  type,  the  only  servants'  rooms  are  often 
found  in  the  front  part  of  the  basement.  All  the  upper  floor  bedrooms,  (usually  not 
many)  are  needed  for  the  family. 

In  the  narrow  houses  from  15  to  20  feet  wide,  a  subdivision  of  the  width  of 
rear  and  front  for  bedrooms  is  often  very  difficult.  It  means  a  complication  with  nar- 
row halls  and  much  waste  of  room.  The  bedrooms  will  also  be  of  small  width  and  of 
insufficient  area. 

With  every  foot  increase  of  width  the  difficulty  of  planning  will  become  less. 
The  one  great  difficulty  of  the  built-in  City  house,  and  with  all  dewllings  on  inside 
plots,  will  always  be  the  proper  lighting  of  the  central  part  of  the  house  and  the  light- 
ing of  the  main  stairs.  If  the  houses  are  not  too  high,  not  over  three  stories  and  base- 
ment, it  is  possible  to  light  the  stairs  sufficiently  by  a  stairwell  and  a  skylight  in  the 
roof.  The  central  room  will,  however,  be  dark  and  entirely  without  ventilation.  If  a 
system  is  adopted  of  sliding  doors  between  rear  room  and  between  front  and  central 
room,  or  if  wide  openings  without  doors  are  constructed,  the  central  room  will  obtain 
secondary  light. 

In  Figure  51  is  shown  a  plan  of  a  16'  8"  wide  city  house  of  the  high  stoop  type, 
with  fairly  large  bedrooms  on  the  second  floor  and  a  good  size  servants  room  in  the 
basement.  It  is  obvious  that  in  order  to  obtain  good  and  independent  light  in  the 
central  room  of  the  first  floor,  a  small  open  court  above  same  is  a  necessity.  A  ceil- 
ing light  with  skylight  in  this  small  court  will  then  supply  sufficient  light,  while  in 
addition  to  this,  stairs  and  central  rooms  above  first  floor  will  be  assured  of  excellent 
light  and  ventilation. 

The  use  of  closed  light  shaft  as  shown  in  Figure  52  should  be  limited  to  cases  of 
emergency  and  greatest  necessity.  With  this  closed  shaft  system  there  is  always  found 
a  serious  lack  of  ventilation,  and  only  very  insufficient  light.  These  closed  shafts, 
which  have  a  system  of  ventilating  louvres  at  the  top,  will  do  away  with  the  great 
difficulty  of  taking  proper  care  of  rain  water  and  snow  which  is  apt  to  fall  in  the  open 
court.  The  open  shafts  also  need  excellent  drainage  systems,  careful  flashing  and 
other  preventatives  against  leaks.  Notwithstanding  this,  the  closed  shaft  must  be  con- 
demned for  above  sanitary  reason  of  poor  ventilation. 

It  must  be  considered  a  good  rule  that  in  all  city  houses  of  the  built-in  type,  where 
light  can  be  obtained  only  from  front  and  rear,  it  is  advisable  that  if  space  conditions 
allow,  an  open  light  shaft  or  open  court  be  provided  to  light  the  central  portion  of 
the  house  from  roof  to  ceiling  of  the  first  floor.  With  such  open  shaft,  light  and 
ventilation  is  provided  for  stairs  and  all  central  rooms,  especially  bathrooms. 

In  Figure  53  a  plan  is  shown  of  a  much  larger  house  21'  wide.  The  system  of 
planning  is  considerably  different  from  plan  of  Figure  52. 
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Main  stairs  and  halls  arc  lighted  from  stair  well  with  top  light.  The  music 
room  has  direct  light  but  from  one  window  in  the  rear  only.  The  objections  to  this 
plan  are  many. 

The  service  stairs  are  entirely  dark.  The  bedrooms  in  centre  on  second  and 
third  floor  have  insufficient  window  space  both  for  light  and  ventilation. 

The  winding  service  entrance  in  basement  cuts  the  floor  space  in  a  very  bad  man- 
ner.    The  plan  does  look  and  actually  is  complicated. 

For  proper  light  and  ventilation  for  the  inside  bath  rooms  on  second  and  third 
floors,  a  vent  shaft  is  introduced  which  is  a  bad  feature. 

The  dining  room  has    bad  light  and  is  poorly  placed,  or  poorly  exposed. 

This  plan  of  Figure  53  is  for  a  low  stoop  house. 

The  main  entrance  and  the  service  entrance  are  both  located  in  the  basement. 
Also,  the  reception  room,  the  main  stair  hall,  the  main  stairs  and  the  elevator.  In 
addition  to  these,  also  the  servants  dining  room,  kitchen  pantry,  kitchen,  service 
stairs  up  and  stairs  down  to  laundry  in  cellar.  The  cellar  has  a  servants  toilet  at 
yard  level  about  8'  below  street  level. 

The  first  floor  contains  parlor,  music  room,  dining  room,  butler's  pantry,  main 
stairs  and  main  hall. 

The    second    floor — masters    bedrooms  and  bath  rooms. 

The  third  floor  is  not  shown  but  contains  one  masters  bedroom  with  bath  and 
four  servants  rooms  with  general  bathroom. 

The  planning  of  houses  from  22'  to  50'  wide  will  become  less  difficult  with  in- 
crease in  width. 

The  wider  house  will  give  less  difficulty  in  obtaining  space  for  an  open  court  in 
the  centre,  of  sufficient  size  to  obtain  good  light  and  ventilation  throughout.  The 
study  of  one  or  two  problems  in  planning  will  show  the  student  the  different  pos- 
sibilities— the  difficulties  and  the  points  which  need  to  be  taken  care  of. 

PROBLEM  7. 

Make  a  plan  of  Basement,  1st  floor,  2nd  and  3rd  floors  of  a  private  house 
on  a  corner  lot  37'  6"xl00',  containing  at  least  — parlor,  reception  room, 
dining  room,  library  and  four  master  bedrooms  with  bathrooms  and  two 
dressing  rooms;  kitchen  service.  Fourth  floor  with  servants'  rooms  nor 
cellar  to  be  shown.  (No  solution  of  this  problem  is  given  here.) 

PROBLEM  8. 

Show  a  plan  of  basement,  1st  floor,   2nd  floor  and  3rd   floor  of  a   house  on 

lot  25'  x  100',  containing- — main  entrance,    reception    hall,    service    entrance, 

visitors'  lavatory  and  toilet,  coat  closet,   laundry  with  toilet,  kitchen,   kitchen 

pantry,  main  stairs  and  service  stairs  in  basement. 

Library,  parlor,  dining  room,  butlers  pantry  on  1st  floor. 

Three  masters  bedrooms,  tw-o  dressing    rooms,    two    bathrooms    on     second 

floor. 
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City  Dwellings 

One  masters  bedroom  and  bath,  four  servants  bedrooms  with  one  general 
bathroom  on  third  floor. 

In  the  consideration  of  city  houses,  it  is  necessary  only  to  take  into  account  the 
existing  types  and  the  possible  improvements  of  same  without  drastic  changes  in  plan- 
ning system,  which  would  be  a  definite  architectural  problem. 

Attention  must  be  called  to  the  following  serious  mistakes  in  the  present  day 
city  houses : — 

1st.  The  service  entrance  and  the  main  entrance  of  the  house  are  located  on  the 
same  front  and  close  to  each  other. 

2nd.     Entrance  of  supplies,  coal,  food,  laundry,  etc,,  are  at  or  near  the  front  door. 

3rd.     Removal  of    ashes  and    garbage  is  at  the  front  door. 

4th.  The  distance  of  kitchen  from  supply  entrance  and  garbage  removal  is 
too  great. 

In  a  later  chapter  on  city  planning,  the  possibility  of  planning  without  these 
serious  objections  will  be  considered. 

From  the  few  examples  given  before,  it  is  clear  that  the  differences  between  city 
houses  for  the  well-to-do  and  those  of  the  middle  classes  consist  principally  in — 1st, 
the  location ;  2nd,  the  size  and  number  of  rooms ;  3rd,  the  special  rooms  for  enter- 
taining; 4th,  the  finish  of  interior  and  exterior. 

The  land  value  in  residential  districts  of  the  first  class  may  be  tenfold  the  land 
value  in  less  pretentious  locations  and  sometimes  much  more.  The  general  plan  of  the 
private  houses  for  rich  and  middle  classes  is  very  much  alike.  More  bedrooms,  more 
bathrooms,  larger  number  of  servant's  rooms,  guest  rooms  and  entertainment  or  pub- 
lic rooms  are  the  distinctions  of  the  houses  for  the  well  to  do  and  rich. 

It  will  not  be  necessary  to  go  deeper  into  the  matter  of  planning  of  the  houses 
of  Class  "A'".  Figure  54  shows  in  diagram,  three  sets  of  plans  for  general  solutions. 
For  the  last  plan  the  fourth  story  with  servants'  rooms  is  shown. 

CLASS  "B"  1  and  2.     HOUSES  FOR   TWO  AND   MORE  FAMILIES. 

In  this  class  are  to  be  found  only  a  few  types  and  not  much  difference  in  gen- 
eral planning. 

Separate  entrances  will  only  be  possible  in  the  two  family  house.  One  family  can 
enter  at  the  right  the  other  entrance  is  on  the  left  side.  The  family  occupying  the 
lower  floors  lose  a  floor  area  occupied  by  the  entrance  to  the  upper  floors.  This  loss 
may  be  fatal  to  proper  lighting  in  case  of  narrow  width  of  the  house. 

There  are  three  varieties  of  plans  in  the  two  family  house  type. 

a.  One  tenant  occupies  basement  and  first  floor  with  entrance  in  basement  or 
first  floor,  or  on  both  floors. 

The  other  tenant  occupies  second  and  third  floors  and  has  an  entrance  on  the 
first  floor. 

b.  One  tenant  occupies  the  front  of  the  house,  the  other  tenant  occupies  the 
rear  part. 
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c.     The  ground  floor  or  basement  has  a  common  entrance  for  both  tenants,  also 
a  service  entrance,  possibly  rooms  for  a  janitor,  and  some  service  rooms. 
The  first  tenant  occupies — 1st  and  2nd  floors. 
The  second  tenant  occupies — 3rd  and  4th  floors. 

In  Figure  55  A  is  shown  a  two  family  house  of  the  "a"  variety,  and  in  55-B  of 
the  "c"  variety. 

The  "c"  plan  is  very  rare,  not  well  justified  and  is  bad  in  plan.  The  need  of  a 
second  stair  for  the  rear  tenant,  with  approach  from  the  front  is  a  great  difficulty  and 
cuts  up  the  first  floor  area.  There  is  practically  no  possibility  for  a  service  stair  with 
this  plan. 

In  general  it  may  be  said  that  city  houses  on  inside  plots  for  more  than  one  fam- 
ilv  are  seldom  good  in  plan,  unless  the  arrangement  is  practically  the  same  as  the 
apartment  house  plan  and  such  houses  should  be  considered  apartment  houses.  Even 
in  such  cases  the  arrangement  will  allow  only  insufficient  light  and  air  in  the  inner 
rooms.  There  being  no  advantages  to  recommend  them,  it  is  better  to  abandon  the 
construction  of  this  type  of  houses. 

Figure  55-C  is  a  fairly  good  arrangement  of  plan,  considering  separation  of  the 
two  dwellings,  the  general  lighting  and  the  separation  of  the  service. 

Class  B — dwellings  unless  built  on  large  plots  of  land,  with  abundant  chance  for 
light  and  air,  which  means  great  cost,  should  be  abandoned. 

If  plots  more  than  25  feet  wide  are  used  for  the  two  family  house,  it  seems  much 
more  advantageous  from  the  viewpoint  of  comfort  and  health,  to  build  two  independ- 
ent narrow  structures. 

There  is  no  need  of  giving  any  consideration  to  the  plans  of  houses  for  more 
than  two  families.  If  good  in  plan  they  must  be  classed  with  the  apartment  house  type 
with  one    apartment  on  each  floor. 
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CHAPTER  5. 


Sanitary  Planning  and  Sanitary  Finish  of  Rooms 
in  Dwelling  Houses. 

Before  taking  up  the  third  class  of  city  dwellings  —  the  apartment  houses  —  it 
will  be  necessary  to  consider  in  a  general  manner  the  finish,  the  proper  sizes,  the  best 
and  most  sanitary  materials  used  in  the  most  important  rooms  of  the  dwelling  house. 

The  following  rooms  of  the  dwelling  house  need  special  consideration  on  account 
of  their  great  importance  as  factors  in  the  general  state  of  health  of  the  occupants: — 

1.  Bedrooms 

2.  Kitchens 

3.  Bathrooms 

4.  Dining  rooms 

5.  Living  rooms 

6.  Laundry 

The  actual  planning  and  arrangement  of  the  equipment  in  kitchens  and  laundries 
will  not  be  considered  in  this  chapter,  but  only  the  general  finish.  A  later  chapter 
will  take  up  the  equipment  with  the  plans  of  kitchens  and  laundries  of  Institutional 
dwellings. 

1.  THE  BEDROOM.  Of  those  rooms  which  have  changed  considerably  in 
every  respect  during  the  many  centuries  of  the  existence  of  the  dwelling  house,  the 
bedroom  is  certainly  the  most  important  and  underwent  the  greatest  transforma- 
tions. 

In  the  earliest  Egyptian  houses  even  of  the  very  rich  and  in  the  palaces  of  kings, 
the  bedroom  was  usually  a  dark,  poorly  ventilated  space.  Unattractive,  a  room  with 
four  walls,  without  windows  in  the  great  majority  of  cases  and  only  aired  and 
lighted  through  a  door  or  door  opening.  It  was  fortunate  for  the  poorer  classes  and 
for  the  help  in  the  houses  of  the  well-to-do,  also  for  many  of  the  members  of  the 
family,  that  most  of  the  sleeping  accommodations  could  be  found  on  the  roofs  or  in 
the  open  courts. 

Not  much  improvement  is  to  be  found  in  the  bedrooms  of  the  Ioniers,  the  Pelas- 
gic  tribes,  the  Greeks  or  the  Romans.  The  same  dark,  poorly  or  unventilated  rooms 
or  cells,  as  they  may  be  called,  are  found  in  these  later  buildings ;  only  in  a  few  in- 
stances provided  with  a  small  window  opening,  sometimes  these  openings  closed  with 
glass.  Again,  fortunately  only  few  in  number  and  accommodating  only  few  of  the 
occupants  of  the  house.     The  majority  slept  in  the  open  courts. 

The  master  of  the  house,  the  honored  guests,  the  important  members  of  the 
household  had  to  occupy  the  filthy,  unhealthy  bedcells.  The  servants  and  slaves 
slept  in  the  open. 

From  the  Roman  times,  through  middle  ages,  Renaissance,  17th  and    18th  cen- 
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tury.  we  see  the  bedroom  change  considerably  in  aspect.  More  and  more  predom- 
inance was  given  to  the  architectural  design  and  to  decorative  effect.  Nowhere,  how- 
ever, was  any  consideration  given  to  hygienic  principles. 

From  the  early  years  of  the  middle  ages  we  see  the  closed  bedstead  take  the  place 
of  the  open  couch  or  COt.  A  greater  step  backward  is  difficult  to  imagine.  Although 
the  bedroom  was  now  provided  with  sufficiently  large  windows,  the  closed,  stuffy 
contraptions  called  beds  were  no  better  than  closets,  without  light  and  with  much  less 
air  than  the  bed  cells  of  former  times.  Disease  germs  were  existing  during  decades 
in  these  closed  compartments,  ever  ready  to  find  victims  whenever  the  opportunity 
was  offered.  A  slight  indisposition,  a  lighi  cold  was  sufficient  to  give  the  attack  of 
these  germs  a  chance  of  success.  It  would  probably  be  a  very  difficult  study  to  delve 
deeply  into  the  causes  of  death  in  many  of  the  noble  families  of  Europe  during  the 
16th,  1 7th.  18th  and  19th  centuries.  It  would  certainly  be  a  very  important  matter 
to  establish,  however,  if  any  positive  proof  is  to  be  found  that  diseases  were  carried 
from  one  victim  to  the  other  and  from  one  generation  to  the  next,  by  means  of  the 
most    wonderfully   equipped    and    richly    decorated  ancestral  bedrooms. 

The  man  of  small  means  was  not  exposed  to  these  dangers  in  a  similar  manner, 
for  their  families  did  not  occupy  their  dwellings  during  many  successive  generations 
and  numerous  fires  made  clean  many  sections  of  towns  and  villages  which  otherwise 
would  have  contributed  greatly  to  rapid  spread  of  disease. 

The  bedstead  is  now  abandoned.  The  damage  done  to  former  generations  by 
these  sleeping  closets  is  now  forgotten.  Looking  back,  and  with  the  present  day 
knowledge  of  origin,  development  and  spread  of  disease,  we  are  able  to  imagine  to 
some  extent  how  enormous  the  number  of  victims  of  the  bedstead  must  have  been. 
If  one  thinks  of  them  in  the  old  time  inns  and  lodging  places,  of  those,  where  more 
than  one  person  had  to  occupy  the  bedsteads,  sometimes  as  many  as  three  or  four! 

What  must   have  happened  during  the  days  of  severe  epidemics  and  pestilence? 

The  change  from  bedsteads  to  the  free  standing  open  bed  was  not  caused  by  ideas 
of  sanitation.  In  those  days  no  one  ever  did  realize  the  dangers  lurking  in  the 
former. 

A  whim,  a  new  idea  in  decorative  effect,  a  new  style  introduced  the  free  stand- 
ing bed  with  curtains  as  the  next  sleeping  place;  one  here  and  there,  slowly  and 
gradually  the  change  came  about.  Fifty  years  ago  the  closed  and  built-in  bedsteads 
could  be  still  found  in  many  places  in  Europe.  Even  today  we  may  find  a  few  still 
in  existence.  In  modern  America,  of  course,  the  countries  created  in  modern  times, 
the  land  of  forced  advancement,  there  was  no  struggle  with  the  bad  features  and 
remnants  of  feudal  times. 

The  change  from  the  nearly  completely  closed  wooden  box,  in  some  places 
entirely  closed  with  doors  in  front,  to  a  bed  surrounded  by  curtains,  was  indeed  a 
great  improvement.  Who  can  say,  however,  how  much  damage  these  same  decorative 
curtains  have  done?  In  many  instances  these  hangings  were  costly,  very  valuable 
pieces  of  art  and  manufacture.  They  were  often  heirlooms,  a  pride  of  the  owners. 
Wonderful  embroideries,  laces,  applied  ornamentations  of  great  value   and  exquisite 
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artistic  taste.  They  were  not  sacrificed  to  the  vulgar  cleaning  processes.  Ordinarily 
they  remained  undisturbed,  dirty,  unclean — a  danger  to  others  after  having  once 
been  in  use  on  the  beds  of  patients  who  suffered  from  a  malady  caused  by  germs  or 
microbes  traveling  from  one  body  to  the  other,  or  carried  or  blown  by  air  currents 
from  one  to  the  other. 

We  do  not  know  if  the  bed  curtains,  draperies  and  furniture  of  the  death  cham- 
ber of  Louis  XV  have  ever  been  destroyed.  If  not,  who  was  the  first  victim  resting 
behind  those  magnificent  curtains  of  this  royal  couch?  If  these  curtains,  bed  clothes, 
bed  itself,  all  of  them  art  treasures  and  most  costly,  have  been  used  again  after  the 
decaying  body  had  for  weeks  occupied  the  bed — they  were  used  in  unclean  condition 
for  a  process  of  thorough  cleaning,  except  by  total  destruction,  was  then  hardly 
known. 

How  much  of  decayed  matter  was  distributed  through  these  valuable  draperies 
and  wall  coverings  and  remained  there  an  unknown  danger  to  following  occupants? 
As  said  before,  we  have  no  knowledge  of  their  actual  destruction,  although  in  this  in- 
stance there  should  have  been  sufficient  reasons  for  burning  every  particle  of  the 
entire  bedroom  suite  of  Louis  XV,  inasmuch  as  the  formidable  stench  had  permeated 
even  through  the  anti-chambers  of  the  sleeping  quarters. 

Hangings  in  the  bedrooms  or  on  the  beds,  panelling  of  woodwork  with  carving 
and  rich  mouldings  on  the  walls,  wall  coverings  of  silks,  velours  and  satin,  rich  and 
heavy  carpets,  formed  part  of  the  bedroom  equipment  up  to  modern  times.  In  fact, 
only  fifteen  years  ago  did  people  wake  up  to  the  fact  that  all  this  expensive  furniture 
and  decoration  was  a  great  source  of  danger.  The  bed  curtains  have  been  abandoned 
in  the  LJnited  States  for  nearly  forty  years,  not  nearly  so  long  a  time  in  Europe, 
however. 

The  open  and  free  standing  bed  with  a  free  and  good  air  supply  for  the  occupant 
from  all  sides,  is  now  used  here  generally. 

From  the  modern  knowledge  of  sanitation  we  may  consider  the  following  details 
as  essential  for  hygienic  bedroom  finish. 

a.  The  floors  of  the  bedroom — for  rich  and  poor,  should  be  preferably  of  a 
non-absorbent  material  or  of  a  material  as  nearly  non-absorbent  as  is  possible  to  ob- 
tain.   As  possible  floor  materials,  may  be  considered : 

1st.  Stone,  marble,  mosaic,  terazzo  or  tile,  as  best  materials  from  a  strictly  san- 
itary point  of  view.  Usual  objections  raised  against  these  floors  are  the  hardness  and 
also  the  coldness  to  the  feet.  In  most  of  the  Italian  palaces  and  the  modern  hotels, 
the  majority  of  the  bedrooms  have  floors  of  terazzo  or  marble  mosaic.  A  floor  rug 
will  remove  the  objectionable  features  as  to  hardness  and  coldness  and  little  objection 
can  be  made  to  rugs  from  a  sanitary  viewpoint,  as  they  can  be  removed  and  thor- 
oughly cleaned  at  any  time. 

2nd.  Next  to  stone,  marble  or  tile  floors  are  used  cement  floors,  principally  for 
the  very  important  reason  that  they  are  very  cheap.  If  used,  they  should  be  made 
thoroughly  waterproof  and  dustproof.  This  is  done  by  a  finish  with  certain  chemical 
preparations  which  prevent  dust  particles  loosening  from  the  cement  and  which  at 
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the  same  time  make  the  cement  surface  non-absorbent  and  waterproof.  The  appli- 
cation oi  these  fluids  will  also  give  the  cement  a  certain  polish.  Again,  here  the  use 
oi  rugs  is  needed  against  coldness  of  touch.  Sometimes  strips  of  lineoleum  are  used, 
but  they  do  not  help  against  coldness.  Cement  floors  for  bedrooms  are  used  only  in 
such   cases   where   minimum  cost  is  essential. 

3rd.  Composition  floors,  or  combinations  of  magnesites  and  other  chemicals  or 
cements  with  different  fibrous  materials,  wood,  cork,  asbestos,  etc.,  are  considered 
satisfactory  in  many  instances.  The  great  advantage  of  these  materials  are  their 
resiliency  and  quietness.  Some  are  slightly  absorbent,  others  non-absorbent.  The 
last  are  the  best.  Great  objections  to  these  materials  have  been  raised  on  account  of 
their  cracking  and  complete  failure,  due  mainly  to  poor  laying  or  insufficient  calcin- 
ing of  the  basic  materials  of  the  combinations.  The  free  acid  retained  in  the  cement 
is  the  main  cause  for  cracking  and  disintegrating.  Difference  in  expansion  and  con- 
traction of  materials  of  the  upper  floor  and  the  under  floor  construction  will  also 
cause  many  serious  cracks.  This  last  is  unavoidable  and  will  show  in  stone,  marble 
and  cement  floors  to  the  same  or  even  greater  degree. 

Notwithstanding  the  many  objections  to  composition  floors,  there  are  a  few  of 
them  which  have  so  many  advantages  that  they  may  be  strongly  recommended  for 
all  such  cases  where  the  use  of  a  better  material  is  prohibited  on  account  of  expense 
and  where  otherwise  a  wood  floor  with  initial  and  unavoidable  cracks,  or  still  more 
inferior  materials  would  be  used.  Amflotite — plastic  linoleum  and  other  floors  of 
similar  mixtures  are  strongly  to  be  recommended.  It  is  still  a  question  if  these  floors, 
when  carefully  laid  with  all  precautions  against  cracks,  should  not  be  considered 
superior  to  marble,  mosaic  or    similar  expensive  floors. 

4th.  Cork  floors  are  expensive.  The  material  is  wonderful  for  walking,  soft  and 
warm  to  the  feet  and  practically  noiseless.  They  are  also  non-absorbent  and  san- 
itary. However,  the  objections  are  serious,  viz:  high  cost,  a  distinct  objectionable 
odor,  and  often — unless  continuously  cleaned  with  soap  and  water — of  very  unsat- 
isfactory appearance.  The  peculiar  odor  is  a  very  strong  objection  to  some,  while 
others  find  no  objection  whatever  to  this. 

5th.  Linoleum,  laid  on  cement  would  be  an  excellent  floor  material  if  it  were 
possible  to  keep  the  linoleum  from  creeping,  eventually  bulging  in  places  and  also 
from  wear  at  the  jointing  between  strips.  Inasmuch  as  repairs  are  not  possible,  the 
above  defects  condemn  this  most  wonderful  sanitary  floor  covering.  Laid  loose  it 
has  the  fatal  objection  of  water  and  dirt  collecting  underneath  and  with  wood  floors, 
for  instance,  causes  rotting  of  the  floor  material. 

6.  Wood  floors.  In  very  many  cases,  and  mainly  for  economical  reasons,  wood 
floors  have  to  be  used  for  bedrooms.  If  used,  however,  there  is  no  reason  why  at 
least  good  and  proper  wood  should  not  be  used,  viz.:  hardwood  perfectly  dry  and  close 
grained.  Oak,  maple  and  long  leaf  pine,  carefully  selected  and  carefully  laid,  laid 
as  tightly  as  possible  and  the  use  of  perfectly  dry  material  will  give  a  good  wood 
floor.  The  floor  when  tightly  laid  will  practically  show  no  joints  between  strips. 
However,  with  present-day   materials  and  methods    of   building,    with    the    generally 
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poor  quality  of  labor,  a  good  laid  wood  floor  is  practically  unknown.  Furthermore, 
it  must  not  be  overlooked  that  our  American  method  of  roasting  or  broiling  the 
tenants  of  buildings  from  70°  to  80°  and  more  during  winter  months,  also  the  excep- 
tional dryness  of  the  air  during  several  months  of  the  year,  will  ruin  all  kinds  of 
wood  construction. 

The  use  of  parquet  floors,  when  carefully  laid,  will  give  a  fair  chance  of  obtain- 
ing tight  floors  without  cracks.  They  are,  however,  costly  and  a  better  floor  is  ob- 
tainable for  the  same  price. 

With  all  types  of  bedroom  floors,  the  use  of  a  sanitary  cove  or  base  at  the  joint  be- 
tween floor  and  wall    should  be   considered  mandatory. 

It  is — namely — impossible  to  clean  a  joint  or  corner  of  the  floor  as  shown  at  A 
or  B.    With  the  utmost  care  dirt  will  remain  in  the  joint  and  with    ordinary   cleaning 

methods  the  wall  surface  between  a  or  b  and  the 
corner  joint — nor  the  floor  surface  between  a  or 
b  and  this  same  corner  joint  will  ever  be  cleaned. 
For  this  reason  the  so  called  sanitary  base  has  been 
introduced.  The  name  sanitary  base  is  a  misno- 
mer, unless  its  height  is  actually  sufficient  for  a 
base,  otherwise  it  should  be  called  sanitary  cove. 
For  stone  floors,  floors  of  marble,  terazzo,  tile  and 
yy^  composition,  this  cove  can    be  made  of  the    same 

material  as  the  floor.  The  radius  of  the  cove 
need  not  be  more  than  one  half  inch.  In  fact, 
greater  radius  has  serious  objections.  The  joints 
between  floor  and  coved  base  may  be  at  a  or  & 
when  in  stone,  but  when  of  tile — should  not  be 
further  out  than  o. 

The  use  of  a  sanitary  base  or  cove,  the  omission 
of  all  projecting  woodwork  like  a  wood  base,  chair 
rail,  wainscot  and  last  but    not    least    the    picture 
moulding  should  be  generally     adopted    for    bed- 
rooms.    Of  course,  the  owners  of  private  houses  and  tenants  of   luxurious   apartments 
will  in  most  cases  object  to  these  severe  measures.    This  objection  will  be  overcome  if 
these  owners  and  tenants  are  carefully  instructed  as   to   the   dangers   lurking  in   bed- 
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rooms  finished  with  the  unsanitary  and  unnecessary  details.  At  present  there  are  ob- 
jections raised,  while  against  any  forward  step   in  the   march  of   scientific   methods  of 

living-,  man's  conservative  mind  will  generally  hold  to  the  old  methods.  Thus  it  is  with 
the  Architects,  who  will  with  the  greatest  tenacity  cling  to  the  old  and  conservative 
methods  oi  detail  o\  design  and  finish.  If  the  help  of  architects  can  he  obtained  in 
advanced  methods  oi  house  planning,  construction  and  decoration,  the  owners  and  ten- 
ants of  dwellings  would  soon  follow  the  better  ideas. 

It  does  lay  principally  with  the  Architects  to  erect  sanitary  buildings  and  to  use 
hygienic  principles  in  details  of  construction  and  in  decoration. 

Without  much  interference  this  can  be  done  at  once  in  public  buildings  and  Insti- 
tutional buildings  like  dormitories,  schools  and  hospitals.  It  is  also  possible  to  apply 
these  principles  without  objection  from  owners  in  the  service  quarters,  servants  bed- 
rooms, kitchens  and  laundries.  Neither  owners  nor  Architects  seriously  object  to  begin 
reform  in  these  quarters. 

In  all  cases  where  a  sanitary  base  should  be  used  in  connection  with  wood  floors,  it 
is  necessary  to  provide  a  sanitary  base  of  other  material.  A  wood  base  cannot  be 
made  sanitary.  The  usual  method  at  present  is  to  use  a  base  of  drawn  steel,  a  com- 
position base,  a  marble  base  or  a  tile  base, 
whichever  scheme  is  best  and  most  fitting 
for  the  special  cases  in  question.  The 
drawn  steel  base  is  used  as  shown  in 
sketch,  of  about  1/16"  thickness  of  metal, 
fastened  to  wood  blocks  with  screws.  Cor- 
ners, inner  and  outer  corners  are  made  of 
cast  iron. 

To    receive    door    trims  a    plinth    of 
marble  slate  or  cast  iron  is  used.    Height 
of  base  is  from  6"  to  10" — 
The  joint  at  A   with    plaster    above  should  be  flush  in  all  cases. 

WALLS  OF  BEDROOMS. 

As  absolutely  unfit  for  finish  of  bedroom  walls  may  be  mentioned  the  following 
materials: 

Silk,  velour,  burlap,  embossed  wall  paper,  wood  panelling,  carving  except  very 
flat  relief  work,  any  and  all  absorbent  or  dust  collecting  material. 

The  entire  wall  surface  of  bedrooms  from  ceiling  to  floor  should  be  kept  smooth 
and  without  projections  or  dust  ledges.  Successful  decorative  effects  can  be  ob- 
tained by  adoption  of  flat  decoration  in  paint  directly  on  the  plaster  walls,  on  the  flat 
wood  surfaces  or  on  canvas  stretched  on  wood  strips  forming  panels.  In  expensively 
finished  bedrooms  it  will  be  necessary  to  decorate  the  panel  borders  and  make  these 
perhaps  of  ornamental  design.  They  should,  however,  be  kept  as  flat  as  possible, 
ornament  or  low  relief,  painted  in  different  tones  if  necessary,  but  designed  so  as  to 
be  of  the  least  dust  catching  and  easiest  cleanable  type. 
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Wall  papers  will  be  used  to  a  great  extent  and  until  the  masses  wake  up  to  the 
serious  objections  to  this  material  the  use  of  it  has  to  be  considered.  Where  used  in 
bedrooms,  a  selection  should  be  made  of  smooth  paper  with  possibly  a  glossy  finish  so 
as  to  prevent  the  catching  of  dust  on  the  walls,  and  be  certain  of  the  least  absorbtion. 


Plaster  walls  finished  in  oil  paint,  or  a  flat  enamel  paint  will  always  be  a  very 
desirable  finish.  Wall  paper  must  be  removed  and  renewed  after  cases  of  contagious 
diseases  have  occurred  in  the  room.  This  renewal  does  often  not  take  place  and  inas- 
much as  fumigation  does  not  in  many  cases  destroy  disease  germs,  the  practice  of 
leaving  old  paper  on  walls  is  very  dangerous. 

The  omission  of  picture  mouldings  in  bed- 
rooms is  becoming  more  and  more  general.  The 
wood  picture  mouldings  or  picture  strips  with 
the  deep  dust  ledges  offer  most  favorable  hiding 
places  and  breeding  places  for  vermin,  bugs, 
roaches  and  flies.  In  place  of  this  unsanitary  de- 
tail, a  picture  rod  of  iron,  brass  or  bronze  sup- 
ported on  small  metal  brackets  of  simplest  de- 
sign is  used  now  in  many  instances  and  does 
give  great  satisfaction. 

Cornices  can  be  used  without  objection  if 
they  are  so  designed  as  not  to  offer  dust  ledges; 
in  other  words,  if  they  are  without  horizontal  projections.  A  few  examples  are  given 
below : 

The  cornices  and  ceilings  are  nearly  always  of  plaster.  The  plaster  should  be  of 
the  hardest  possible  kind,  which  is  less  absorbent  than  the  soft  plaster.  Covering 
with  oil  paint  in  one  or  more  tones  and  colors  will  offer  sufficient  opportunity  for  dec- 
orative effects. 
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The  trim  on  doors  and  windows  should  be  as  simple  as  possible.  In  Institutional 
buildings  and  especially  dormitories,  hospitals,  schools  and  prisons,  trim  should  be 
abandoned  wherever  possible.  Doors  of  bedrooms,  if  panelled,  should  have  mouldings 
around  panels  so  arranged  that  cleaning  is  possible  and  easy.  The  use  of  flush  doors 
without  panels  is  recommended  in  all  bedrooms  of  service  parts  in  private  dwellings 
and  in  all  institutions.  In  the  case  of  bedrooms  in  institutions,  where  at  times,  viz.: 
extreme  cold  weather,  ventilation  of  rooms  is  very  difficult,  a  transom  over  doors  is 
allowable.  Only  when  there  is  absolute  necessity  for  a  transom,  for  the  purpose  of 
ventilation,  should  same  be  used.  The  transoms  have  many  objectionable  features, 
principally  the  dust  ledges,  and  when  the  general  construction  of  details  is  considered 
they  will  be  mentioned  again. 

Rugs  as  floor  coverings  are  allowable  even  in  servants'  bedrooms.  They  can  be 
removed,  properly  cleaned  and  put  in  place  in  perfect  sanitary  condition.  Even  lino- 
leum floors  should  have  a  small  rug  in  front  of  bed.  Use  of  mats,  grass  mats  or  sim- 
ilar fabric  is  commendable. 

Covering  the  entire  floor  of  bedrooms  with  carpets  is  a  most  unsanitary  practice. 
They  remain  too  long  without  proper  cleaning  and  even  when  cleaned  cannot  be  relied 
upon  as  being  sanitary  clean. 

Every  bedroom,  except  those  in  a  few  special  institutions  should  have  a  good 
size  closet  of  minimum  dimensions,  20"  deep  by  36"  wide. 

In  some  types  of  bedrooms,  closets  are  objectionable  as  they  may  be  receptacles 
of  unclean  clothing  and  other  material,  a  hiding  place  of  vermin.  When  possible,  a 
bedroom  should  have  two  windows.     If  only  one  can  be  provided,  this  window  should 
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be  4'  wide.     The  best  type  of  windows  for  bedrooms  will  be  considered  with  the  chapter 
of  house  details. 

In  bedrooms  of  smallest  type,  in  servants"  room,  dormitories,  houses  of  the  poor 
and  middle  classes,  one  window  is  the  most  which  can  be  expected.  The  small  bed- 
rooms should  be  made  70  sq.  ft.  area  and  9  ft.  in  height  if  possible.  These  are  the 
minimum  dimensions  required  in  many  communities  by  law.  Often  we  find  60  sq.  ft. 
area  and  8'  6"  high.  If  the  choice  has  to  be  made  between  no  bedroom  at  all  or  a  small 
additional  bedroom,  a  simple  place  for  sleeping,  an  additional  private  room  for  son 
or  daughter,  then  even  the  smallest  size  room  would  be  allowable  if  not  desirable.  A 
room  of  50  sq.  ft.  with  a  window  should  then  be  advantageous. 

The  law  docs  not  make  proper  allowance  for  the  advantages  of  privacy  and  the 
strict  adherence  to  the  70  sq.  ft.  prevents  many  improvevents.  Woeful  abuse  by  spec- 
ulators is  the  cause  of  this. 

It  should  be  possible  to  heat  bedrooms  at  all  times,  at  least  to  some  extent.  Pos- 
sible cases  of  sickness  and  the  impossibility  of  removal  of  a  patient  will  demand  this. 
In  extreme  cases  indirect  heating  from  the  halls  is  allowable.  Preferable,  however, 
is.alwavs  to  be  able  to  heat  the  bedroom  to  60°  in  zero  weather.  The  limit  of  70°  is  too 
high  in  general,  bedroom  temperature  should  be  kept  low. 

It  is  of  greatest  importance  to  keep  bedrooms  free  from  dampness.  Screening 
of  windows  against  flies  and  mosquitoes  is  very  desirable  and  with  Eastern  exposure, 
free  to  early  morning  sun,  shades  of  dark  color  should  be  provided  unless  the  occu- 
pants' mode  of  living  will  allow  him  or  her  to  be  exceptionally  early  risers. 

Lighting  fixtures  in  bedrooms  should  be  provided  as  follows : 

In  small  rooms,  one  bracket  light  over  dresser  of  bureau  with  independent  switch. 
In  addition  to  this  is  allowable  a  ceiling  light  in  center  of  room  for  general  lighting 
and  placed  as  high  as  possible. 

For  larger  rooms,  two  side  lights,  one  for  each  side  of  bureau  and  one  ceiling 
fixture  with  one  or  more  lamps.  Possible  additional  light  to  small  writing  desk,  table 
or  standard  on  dresser. 

All  fixtures  to  be  very  simple  and  easily  cleaned. 

General  size  of  bedrooms — 

Minimum  Desirable  Good 

For  one  occupant  50  sq.   ft.  70  sq.  ft.  96  sq.  ft. 

For  two  occupants  120  sq.   ft.  140  sq.  ft.  180  sq.  ft. 

Three  and  more  60  sq.   ft.  70  sq.   ft.  90  sq.  ft. 

occupants  per  person  per  person  per  person 

2.     KITCHENS. 

This  chapter  will  only  consider  the  desirable  finish  of  the  dwelling  house  kitchen. 
A  later  chapter  will  deal  with  the  complete  arrangement  of  the  larger  institutional 
kitchens. 

Dwelling  house  kitchens  of  the  smallest  type  are  in  most  cases  kitchen  and  laundry 
combined.     They  should  contain  as  minimum  equipment,  a  kitchen  stove  or  range,  a 
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hot  water  boiler,  a  sink,  two  washtubs,  kitchen  table,  kitchen  dresser,  and  a  closet  for 
kitchen  utensils.  A  storeroom  or  closet  to  take  care  of  the  minimum  of  supplies  should 
also  be  provided.  The  kitchen  stove  of  the  smallest  size  is  about  2'x3',  and  all  dif- 
ferent sizes  of  ranges  can  be  obtained  of  dimensions  larger  than  above  figures — 2'x3' 
2*  6"  x  4',  2'  o"  x  5',  3'  x  (>'  up  to  extra  large  ranges  which  may  take  up  as  much 
room  a>  4'  x  1(>'  and  even  more.  If  a  kitchen  stove  or  range  is  not  needed  to  supply 
heat  to  the  kitchen  and  perhaps  adjacent  rooms  during  cold  weather,  it  is  advisable  in 
all  places  where  gas  can  be  obtained  to  use  gas  ranges  and  abandon  the  coal  range. 

It  sufficient  room  is  available  and  funds  can  be  allowed  for  the  gas  range,  it  is 
even  advisable  to  install  one  in  addition  to  the  coal  range  to  be  used  during  summer 
and  mild  weather.  The  omission  of  the  coal  range,  if  possible,  is  of  the  greatest  sani- 
tary importance.  The  fact  that  dirt,  coal  and  ashes  are  thereby  eliminated  is  sufficient 
argument. 

The  supply  oi  a  proper  size  and  good  drawing  smoke  flue  and  in  addition  a  good 
drawing  vent  flue  also  of  proper  dimensions,  must  be  considered  essential  with  the 
coal  range. 

For  the  gas  range  a  flue  must  be  constructed  to  carry  off  fumes  and  grease  va- 
pors, and  this  flue  must  also  have  a  good  draught. 

The  hot  water  boiler  should  be  of  a  size  large  enough  to  supply  hot  water  for 
kitchen  use  and  such  bath  rooms  as  are  dependent  on  this  boiler  for  hot  water  supply. 
In  large  dwellings  independent  hot  water  supply  and  large  hot  water  boilers  are  sup- 
plied in  connection  with  the  heating  plant. 

The  kitchen  sink  should  always  be  of  fairly  large  size,  preferably  not  smaller  than 
18"  x  24"  outside  measures.  In  most  cases  kitchen  sinks  are  set  too  low.  If  set  at 
2'  10"  to  3'  0"  high  they  are  used  by  occupants  of  kitchens  with  greater  comfort  and 
it  will  then  not  be  necessary  to  bend  over  so  much. 

It  is  obvious  that  no  piping  should  be  exposed  in  kitchens  which  can  in  a  practical 
way  be  enclosed  and  covered  in  the  construction  of  floors,  walls  and  ceilings.  Hot  and 
cold  water  pipes  should  be  hidden  in  walls  and  it  is  a  serious  objection  to  allow  the 
exposed  traps  of  sinks  and  washtubs.  Xot  only  is  it  difficult  to  keep  the  pipes  clean, 
especially  the  numerous  bends,  but  the  space  behind  pipes  is  never  thoroughly  cleaned 
and  is  a  special  hiding  place  for  vermin. 

One  small  table  is  the  minimum  requirement  for  even  the  smallest  kitchen.  The 
the  top  of  washtubs  is  not  to  be  recommended,  although  it  is  very  common. 

Materials  for  floor — wood,  even  hardwood  floors  are  objectionable.  With  the 
washing  of  kitchen  floors,  even  the  highest  priced  and  best  laid  wood  floors  will  soon 
be  in  a  very  sad  condition.  The  wood  strips  will  shrink  and  warp  and  the  floor  will 
have  wide  cracks  allowing  large  amounts  of  dirt  to  collect  there.  If  wood  floors  are 
u^efi  they  must  be  protected  with  waterproof  coating,  for  instance,  two  coats  of 
Lithol,  or  it  should  be  covered  with  linoleum.  Objections  to  linoleum  used  in  this  man- 
ner are  the  same  as  in  bedrooms. 

Cement  floors,  finished  with  waterproofing  and  dust  proofing  are  cheap  and  to 
be   recommended.     Plastic   linoleum.    Amflorite,  terazzo,  tile  in  different  sizes  from  one 
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inch  square  to  nine  inches  square,  marble  and  stone  are  all  good  sanitary  floors.  San- 
itary base  should  be  used  with  all  floor  materials.  The  porous  and  uneven  quarry 
tiles  of  brick  red  color  used  to  a  great  extent,  are  not  to  be  recommended.  They  ab- 
sorb and  get  very  dirty ;  the  cleaning  is  very  difficult. 

Asphalt  for  kitchen  floors  would  be  sanitary  but  of  undesirable  dark  color  and 
unpleasant  in  appearance.  Same  remarks  about  different  materials  as  made  for  bed- 
room floor  materials.     Also  for  the  sanitary  base. 

Kitchen  Walls — Cheapest  and  at  the  same  time  proper  sanitary  finish,  if  of  hard 
plaster,  oil  painted.  Further  application  of  enamel  paint  is  still  better  but  more  expen- 
sive. Still  better,  but  again  more  costly,  white  enamel  or  glazed  tile  walls,  entire  height 
of  kitchen  or  about  5'  to  6'  high,  if  saving  is  necessary.  Eventually  glass  walls  will  be 
considered  the  best. 

Great  care  should  be  taken  in  the  selection  of  the  tile.  There  is  a  great  variety 
in  the  quality  of  tile.  Only  those  should  be  used  where  guarantee  is  given  against 
cracking.  (Small  but  numerous  cracks  in  the  glazed  surface  eventually  developing  in 
breaking  of  the  entire  surface.) 

Use  of  various  colors  in  base,  wainscot  line,  ceiling  borders,  etc.,  give  abundant 
possibility  for  pleasant  decorative  effects,  eliminating  the  severe  and  cold  appearance 
of  pure  white  surfaces. 

Kitchen  ceilings — of  hard  plaster  painted  in  lead  and  oil,  with  or  without  enamel 
finish,  is  the  most  common  finish.    Kalsomining  of  kitchen  ceilings  is  not  to  be  recom- 


mended.    The  use  of  glazed  tile  is  again  the  bes 


but  also  the  most  expensive. 
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The  hood  which  is  provided  over  kitchen  ranges,  to  collect  vapors  and  lead  these 
to  the  vent  flue,  should  be  finished  whenever  possible  in  the  manner  as  shown  in  sketch 
"A",  not  as  in  sketch  "B".  The  curved  finish  of  hood  is  the  greatest  dirt,  dust  and 
grease  collector. 

The  collection  of  grease  from  cooking  vapors  in  the  vent  flues  should  be  consid- 
ered and  if  kitchen  vent  flues  are  cleaned  once  in  six  months  by  pouring  some  gasoline 
or  kerosene  in  the  vent  and  setting  fire  to  it,  the  flues  will  be  thoroughly  clean.     This 
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method  necessitates  existence  of  well  built,  safe  vent  flues  and  should  not  be  attempted, 
(although  the  best  and  only  efficient  process  of  cleaning)  unless  the  building  is  well 
built  in  this  respect 

The  objections  to  hard  Boors,  marble,  tile  or  stone,  and  the  advantages  of  a  more 
resilient  floor  material  need  not  be  repeated  here.  It  must  be  kept  in  mind,  however, 
that  this  objection  is  serious  and  that  for  this  reason  composition  floors,  well  laid  and 
of  the  few  types  mentioned  before  as  non-disintegrating,  are  very  much  softer  and  less 
noisy.  A  cork  floor  is  a  good  kitchen  floor.  The  same  objection-  exist  here  to  its  use 
however,  as  have   been   mentioned  under  bedroom-. 

Trim  to  doors  and  windows  should  be  flush.  Doors  should  be  also  flush  doors 
without  panel.-.  All  doors  and  windows  should  be  screened  even  the  doors  between 
pantry  and  kitchen  are  often  protected  by  a  second  screen  door. 

Avoid  all  projecting  dust  ledges,  round  all  corners  to  make  cleaning  possible — 
generally  -peaking,  make  the  cleaning  possible  of  every  detail  part  of  the  kitchen. 

The  greatest  difficulty  is  found  in  making  a  proper  finish  between  bottom  and 
back  of  range,  in  order  to  prevent  croton  bugs  and  roaches  hiding  under  or  back  of 
range.  This  is  possible  with  careful  fitting  of  the  wall  and  setting  of  range  on  con- 
crete base  with  tile  border.  A  sanitary  kitchen  should  not  give  a  single  hiding  place 
for  vermin  and  it  should  be  made  practically  impossible  for  flies,  mosquitoes,  ants, 
bugs,  roaches,  rats  and  mice  to  enter  a  kitchen  and  escape  detection.  This  one  feature 
added  to  clean  habits  of  the  occupants  of  the  kitchen  and  a  pure  water  supply  will 
practicallv  solve  completely  the  sanitation  of  the  food  problem  in  any  dwelling.  Even 
the  smallest  kitchen  should  not  be  made  less  than  70  sq.  ft.  area. 

3.     BATHROOMS: 

Very  little  need  be  said  about  the  finish  of  bathrooms. 

Floors  may  be  of  cement,  asphalt,  wood,  composition,  terazzo,  mosaic,  cork,  mar- 
ble, tile  or  stone.  Objections  or  advantages  to  these  as  mentioned  for  kitchens  and 
bedrooms.     There  is  no  need,  however,  to  consider  here  the  objectionable  hardness. 

Wood  floors  should  no  longer  be  allowed,  and  rather  any  of  the  other  cheaper 
materials  used.     Here  sanitary  base  is  again  a  necessity. 

Bathtub  should  be  built-in  type,  or  sufficient  room  should  be  left  behind  tubs  to 
make  cleaning  possible. 

Where  shower  bath  is  used  a  perfect  system  of  waterproofing  under  the  floor  and 
behind  base  is  a  necessity — in  other  words  the  construction  of  a  waterproof  basin 
under  the  floor.  Under  ordinary  circumstances  a  simple  system  of  waterproofing  is 
sufficient,  inasmuch  as  flooding  of  floor  is  gross  neglect. 

Walls.  The  same  arguments  for  and  against  the  different  wall  coverings  or  wall 
finish  as    mentioned  for    kitchens  should  be  considered  in  the  finish  of  bathrooms. 

Ceilings.     Plaster   finished  with  lead  and  oil  paint  or  enamel  paint  is  the  best. 

Minimum  of  pipe  should  be  exposed. 

As  to  trim,  doors  and  windows,  although  not  of  as  great  sanitary  importance  as 
is  the  case  in  kitchens,  in  general  the  same  rules  should  be  followed. 
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The  size  of  bathrooms  is  dependent  upon  the  dimensions  of  the  fixtures,  the  num- 
ber of  fixtures  and  the  type  of  building.  A  liberal  size  room  should  be  allowed  for 
houses  of  the  well-to-do  and  rich. 

Heating  should  be  possible  in  all  seasons. 

4.  DINING  ROOMS: 

For  private  dwellings,  large  allowances  should  be  made  for  the  general  appear- 
ance of  the  room  and  even  in  the  most  unassuming  and  simplest  dwellings,  comfort, 
cheerfulness  and  cosiness  should  dominate.  The  looks,  the  lighting,  the  decoration  and 
general  appearance  may  all  be  helpful  to  good  digestion  and  the  lengthening  of  the 
dinner  hour.  Too  much  anxiety  to  leave  the  table  in  a  hurry  and  reduce  meal  times 
to  a  minimum  is  cause  for  a  great  deal  of  stomach  troubles.  On  the  other  hand,  san- 
itary principles  should  be  kept  in  mind  at  all  times. 

When  the  above  named  effect  can  be  obtained  with  a  great  amount  of  simplicity, 
but  without  actual  severity,  the  result  will  be  good  and  satisfactory. 

For  institutional  dwellings,  the  dining  room  must  retain  its  attractiveness.  In 
the  finish  a  greater  simplicity  is  allowable.  The  choice  of  materials  should  be  given 
the  same  consideration  as  in  other  parts  of  the  building  and  the  same  reasoning  fol- 
lowed as  given  before  for  bedrooms. 

The  use  of  screens  on  the  windows  to  keep  out  flies  is  here  again  strongly  rec- 
ommended. 

Complete  covering  with  carpets  must  be  considered  a  mistake.  Rugs  are  always 
preferable. 

5.  LIVING  ROOMS: 

The  freedom  here  is  still  greater  than  in  dining  rooms.  As  a  rule  it  should  be 
considered  strongly  advisable  to  introduce  all  such  sanitary  details  in  construction  and 
finish  wherever  possible  and  where  no  objection  is  raised  by  the  occupants  on  account 
of  the  lesser  attractiveness  and  cheerfulness  of  the  room  on  account  of  such  finish. 

The  fact  will  remain  that  dust  collecting,  absorbent  material,  angles  and  corners 
which  cannot  be  cleaned,  always  will  be  unsanitary.  This  principle  and  the  require- 
ments of  homeliness,  personal  tastes  and  cheerfulness  must  all  be  considered. 

6.  LAUNDRIES. 

Application  of  the  principles  mentioned  for  kitchens  can  be  carried  through  to  the 
full  extent. 

For  floor  finish,  if  funds  allow,  much  consideration  should  be  given  to  a  resil- 
ient floor  material.     Cork  is  excellent  floor  material  in  laundries. 

The  same  care  should  be  taken  against  removal  of  vapors  and  also  of  hot  air  from 
the  laundry  as  is  done  in  kitchens.  Excellent  ventilation  should  be  provided  and 
where  possible,  heat  and  vapors  removed  directly  from  the  place  of  origin  or  where 
they  are  created  (the  machinery). 

Mechanical  ventilation  of  laundries  and  kitchens  is  nearly  unavoidable  when  they 
are  of  considerable  size  and  contain  much  equipment.  This  is  practically  mandatory 
in  institutional  kitchens  and  laundries. 
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City  Dwellings— Apartment  Houses 
CLASS  C. 

When  more  than  three  families  live  in  one  house,  under  one  roof,  each  family 
occupying  a  separate  floor  or  part  of  a  floor,  such  a  dwelling  is  called  an  apartment 
house.  It  is  only  during  the  last  thirty  years  that  apartment  houses  play  a  very  great 
part  in  city  life  and  it  may  be  said  that  at  the  present  time,  in  the  second  largest  city 
of  the  world,  New  York  City,  it  is  the  most  important  type  of  city  dwelling.  New 
York  City,  although  as  yet  considerably  behind  London  in  actual  number  of  its  pop- 
ulation, is  growing  at  such  a  rapid  pace  that  we  may  expect  it  to  occupy  first  place 
within  a  very  limited  time.  On  account  of  this  rapid  growth,  its  peculiar  geograph- 
ical shape,  the  long  narrow  island  between  two  large  rivers,  the  housing  problem  in 
Xew  York  is  much  more  difficult  than  in  most  localities.  For  this  reason  it  will  be  well 
to  consider  the  apartment  house  planning,  principally  with  a  view  to  New  York  City 
requirements  and  therefore  follow  the  New  York  building  laws,  tenement  house  laws 
and  requirements  of  the  Bureau  of  Fire  Prevention  as  far  as  such  is  necessary.  The 
laws  and  ordinances  of  New  Y^ork  City  do  not  recognize  any  difference  between  ten- 
ement houses  and  apartment  houses  or  flat  houses,  which  is  perfectly  correct  in  most 
cases,  but  not  always.  A  tenement  house  may  be  the  apartment  house  of  the  poor,  but 
conditions  in  a  tenement  house  vary  considerably  from  conditions  in  apartment  houses 
of  the  better  classes,  especially  in  the  number  of  occupants,  the  sanitary  conditions,  the 
amount  of  floor  area  per  capita,  etc.  There  is,  however,  a  great  difficulty  in  defining 
the  exact  point  where  difference  between  the  two  types  should  be  made  in  law.  The 
placing  of  both  types  under  the  same  rules  and  regulations  does  constitute  a  disad- 
vantage to  the  apartment  house,  sometimes  leading  to  unnecessary  expense.  It  may 
be  assumed,  however,  that  for  the  extra  safety  an  expense  can  be  well  afforded  in  the 
better  and  the  best  class  of  tenements,  "apartment  houses".  In  this  chapter  only  the 
apartment  house  will  be  considered.  The  actual  tenement  house,  for  the  housing  of  the 
very  poor,  containing  small  apartments  of  two  and  three  rooms  of  very  small  sizes, 
will  be  treated  in  a  separate  chapter. 

Apartment  houses  proper  are  occupied  by  skilled  labor,  by  people  who  earn  fairly 
good  wages,  the  middle  classes,  the  well-to-do,  and  in  later  years,  also  by  the  rich.  In 
order  to  properly  point  out  the  advantages  and  disadvantages  of  apartments,  it  will  be 
necessary  to  thoroughly  study  the  planning.  On  account  of  the  enormous  variety  in 
apartments,  it  would  take  too  much  time  and  space  to  consider  them  all,  but  it  is  of 
great  value  to  give  examples  of  many  types  built  during    the  last  twenty    years, — to 
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point  out  their  defects,  their  disadvantages  or  their  good  points;  to  call  attention  to 
good  and  bad  methods  of  planning,  not  from  the  Architect's  view  point,  but  consider- 
ing the  laws  of  hygiene,  of  household  economy  and  proper  housekeeping.  In  later 
years  the  New  York  building  laws  and  tenement  house  laws  have  been  made  so  strict 
that  the  old  type  of  apartments  with  their  great  number  of  dark  rooms,  their  small 
and  poorly  ventilated  bedrooms,  their  improper  kitchen  and  service  quarters,  their 
unsanitary  rooms  for  janitors,  etc.,  now  gradually  disappear. 

It  can  be  safely  said  that  the  well  planned  apartment  of  the  present  day  has  a 
great  many  advantages  over  the  private  house.  The  principle  of — "My  house  is  my 
Castle"  has  often  thwarted  entirely  justified  interference.  Certain  private  dwellings 
have  been  fire  traps,  dirt  holes,  breeding  places  of  disease,  hiding  places  of  criminals, 
a  threat  to  the  community  during  a  number  of  years,  without  interference  from  police 
or  the  courts.  In  the  apartment  house  of  today  we  have  a  guarantee  against  most  of 
these  evils, — unfortunately,  not  against  all  of  them.  It  is  necessary  to  make  one  pro- 
viso, namely:  that  safety  will  exist  only  if  the  building  inspectors  and  inspectors  of 
tenement  house  laws,  etc.,  do  their  full  duty.  The  apartment  house  has  at  least  a  cer- 
tain amount  of  official  supervision  as  to  cleanliness,  overcrowding,  safety  from  fire, 
preventatives  against  spread  of  occasional  contagious  diseases,  proper  construction, 
etc.,  which  in  a  less  amount  is  given  to  private  dwellings. 

In  considering  the  planning  of  apartment  houses,  it  will  be  seen  from  the  diagrams 
of  two  city  blocks  on  the  next  plate,  that  there  are  a  great  many  varieties  in  sizes  of 
apartment  houses.  The  smaller  are  on  plots  from  25  ft.  wide  to  30  ft.,  40  ft.  and  50  ft. 
wide,  by  100  ft.  in  length,  on  corner  plots  or  inside  plots. 

The  most  common  sizes  of  building  plots  for  apartment  houses  are  given  in  the 
following  list: — 

CORNER  PLOTS  INSIDE  PLOTS 

25'  on  Avenue  x  100'  on  Street  37'  6"  x  100' 

40'  on  Avenue  x  100'  on  Street  50'         x  100' 

50'  on  Avenue  x  100'  on  Street  60'         x  100' 

60'  on  Avenue  x  100'  on  Street  62'  6"  x  100' 

75'  on  Avenue  x  100'  on  Street  75'         x  100' 

100'  on  Avenue  x  100'  on  Street  83'  4"  x  100' 

125'  on  Avenue  x  100'  on  Street  87'  6"  x  100' 

200'  on  Avenue  x  100'  on  Street  lOO7         x  100' 

125'  x  100' 
150'  x  100' 
The  modern  building  laws  of  large  cities  have  carefully  considered  the  require- 
ments of  light  and  air,  safety  of  construction,  as  well  as  danger  from  fire.  The  laws 
prescribe  in  detail  sizes  of  light  shafts  and  courts,  dependent  on  the  various  heights 
of  buildings.  The  heights  of  buildings  are  also  restricted  and  it  is  no  longer  possible 
to  erect  structures  to  unlimited  heights.  Furthermore,  in  New  York  City  a  zone  sys- 
tem has  been  adopted,  unfortunately  fifty  years  too  late  to  prevent  enormous  damage 
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being  done.  This  zone  system  does  divide  the  city  in  height  zones,  business  zones  and 
residence  -ones.  For  the  purpose  of  comparing  and  criticising  plans,  it  is  not  neces- 
sary to  consider  these  zone  regulations  at  this  time.  Their  general  purpose  and 
achievement  will  be  considered  later.  The  building  and  tenement  laws,  however,  reg- 
ulate the  amount  of  ground  area  which  may  be  covered  with  a  building,  how  much 
unoccupied  space  should  be  left  on  each  building  plot,  also  how  much  light  living  rooms 
and  bedrooms  should  have,  the  number  and  dimensions  of  stairs,  dimensions  of  pub- 
lic halls,  etc.  So  much  detailed  information  on  different  subjects  is  given,  that  students 
oi  hygienic  house  building  will  find  a  great  treasure  of  information  on  good  sensible 
safety  measures  in  both  the  New  York  Building  Law  and  the  New  York  Tenement 
I  louse  Law. 

It  is  to  be  sincerely  regretted  that  notwithstanding  the  careful  study  given  to  the 
subject  of  the  laws  and  ordinances  governing  apartment  house  construction,  two  fac- 
tors of  great  importance  have  been  entirely  ignored,  namely:  sun  exposure  and  wind 
exposure. 

It  must  not  be  lost  sight  of,  that  in  considering  New  York  City  as  an  example,  the 
theories  and  conclusions  for  this  locality  can  be  applied  to  all  other  cities,  to  different 
locations,  different  climates.  New  York  City  will  be  taken  as  the  best  example  and  the 
most  far  reaching  one. 

It  is  obvious  that  any  open  court  exposed  to  the  Southeast,  South  or  Southwest 
in  Xew  York  City  during  the  summer  months  and  winter  months,  is  to  be  preferred 
very  much  to  a  northern,  western  or  eastern  exposure.  Southern  courts  will  get  the 
cool  breezes  in  summer  and  are  protected  against  the  cold  blasts  of  winter. 

From  the  view  point  of  light,  a  southern  court  has  much  greater  value  than  a 
court  exposed  to  the  north.  In  addition  to  the  greater  amount  of  light,  ''the  greater 
light  intensity"  the  effect  of  sunlight  as  a  destroyer  of  disease  germs  and  also  as  a 
creator  of  draught  in  the  courts  must  be  considered  of  great  hygienic  value.  It  has 
been  proven  that  the  greatest  objection  against  courts  is  the  stagnancy  of  the  air  there- 
in and  on  account  of  this  a  great  deal  of  danger  of  infection.  This  oversight  in  the 
law,  namely,  ignoring  the  sun  exposure,  has  made  it  impossible  to  always  construct 
apartment  houses  in  the  best  manner  or  to  build  them  from  the  best  solution  of  the 
plan.  A  few  diagrams  which  are  given  in  the  following  pages  will  indicate  the  ex- 
traordinary results  of  this  regrettable  oversight. 

It  is  difficult  to  express  in  actual  figures  the  difference  in  light  intensity  for  courts 
with  different  exposure.  Only  by  making  a  careful  experiment  and  collecting  data 
during  a  long  time,  at  least  one  complete  year,  would  it  be  possible  to  obtain  fairly 
accurate  figures  for  comparison.  In  making  the  experiments,  account  should  be  taken 
of  all  possible  varieties  of  exposure.  The  experiment  should  accurately  determine  the 
comparative  amount  of  light  received  during  the  period  of  one  year  on  each  of  the 
surfaces  of  equal  area,  a,  b,  c,  d,  e,  f,  g,  h  and  k,  each  of  which  have  a  different  ex- 
posure, and  each  of  these  will  give  a  different  light  intensity.  Only  the  totals  of  light 
quantities  during  the  entire  period  of  one  year  should  be  considered,  in  order  to 
equalize  as  much  as  possible  interfering  factors  like  influence  of  weather — for  instance, 
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height  of  96  ft.  A  great  many  varieties  of  these  four  plans  can  be  made  with  the 
shortening  of  the  two  outer  courts  and  increasing  the  width  of  yards  and  courts.  In  all 
four  diagrams  only  74f,  of  the  ground  is  occupied,  while  the  law  does  allow  ' 

It  is  required  by  law  that  the  yard  be  continuous  behind  the  entire  width  of  the 
building.  There  seems  no  good  reason  for  this  and  there  is  a  serious  objection  against 
it.  The  open  space  on  the  Street  front  or  the  Avenue  front  is  of  no  value  except  at  the 
first  floor  above  the  Street  level  where  a  passage  should  be  left  free  for  air  currents 
and  also  for  an  exit  from  the  courts  in  case  of  fire.  The  open  space  above  the  first 
floor  is  usually  a  badly  treated  feature  from  an  architectural  point  of  view,  on  account 
of  the  exposure  of  roughly  finished  side  walls  and  a  great  loss  of  useful  area  in  the 
plans.  If  the  law  would  allow  the  yard  to  be  covered  over  on  the  other  floor  levels,  ex- 
cept the  first  floor,  there  would  be  a  greater  variety  of  planning  possible  and  more 
chance  to  take  advantage  of  the  best  sun  and  wind  exposure. 

Of  the  four  diagrams  A,  B.  C  and  D,  the  Western  exposure  of  the  courts  is  better 
than  the  Eastern.  Diagram  "A"  is  better  than  the  others  while  Street  and  Avenue 
exposure  is  from  south  and  east  and  on  these  two  fronts  the  best  rooms  of  the  building 
will  be  located. 

In  diagrams  E.  F,  G  and  H  are  shown  four  plans  with  inner  courts.  "E"  and 
"F"  have  inner  courts  surrounded  by  four  walls:  "G"  and  "H"  an  additional  inner 
court  on  the  lot  line.  The  yard  of  "E"  and  "G"  if  on  the  west  side  is  of  greater  light 
value  than  the  yard  in  "F"  and  "H"'.  The  actual  ground  occupation  i?  81.21  ^  and 
76.565 

Without  as  yet  indicating  the  amount  of  dark  area  or  inferior  light  in  the  plan, 
by  drawing  the  primary  light  lines, — it  is  seen  that  each  of  the  lawful  diagrams — E, 
F,  G  and  H,  is  inferior  to  the  lawful  diagrams  A.  B,  C  and  D.  Unlawful,  and  against 
tenement  house  law  is  plan  "K"  with  an  excellent  long  court,  good  sun  and  wind  expo- 
sure, equal  distribution  of  light,  and  entirely  without  inferior  light :  also  with  a  pos- 
sibility of  perfect  cross  ventilation. 

Lawful,  however,  is  diagram  "L"  with  a  large  percentage  of  inferior  light, 
absolute  lack  of  cross  ventilation  and  a  very  much  larger  percentage  of  occupied 
ground  area. 

Of  the  four  diagrams  M.  X.  O  and  P,  the  only  one  with  proper  light  distribution 
"O".  and  also  the  one  with  better  exposure  and  least  percentage  of  occupied  ground 
area,  is  the  only  one  against  the  law. 

Plan  "P"  which  is  the  worst  possible,  is  lawful.  Of  course,  against  this  may  be 
said  that  plan  "Q"  is  lawful  and  nearly  as  good  as  "O",  but  there  are  occasions  when 
it  is  necessary  to  place  the  yard  on  the  Avenue  and  not  on  the  Street  side,  even  if  this 
is  more  expensive.  The  law  should  not  prevent  or  hinder  desirable  solutions  of  the 
architectural  problems. 

The  entire  difficulty  of  planning  good  apartments,  is  the  question  of  light  and 
air  and  the  Xew  York  tenement  house  law  has  made  this  very  much  more  difficult. 
It  has  at  times  legalized  poor  plans  and  prevented  good  plans.  An  argument  may 
possibly  be  made  from  the  fact  that  plans  as  shown  in  diagrams  L.  X  and  P  will  not  be 
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clouds,  rain.  snow,  storm,  fog,  etc.  The  result  oi  a  careful  experiment  would  prove  of 

great  value  and  it  is  to  be  hoped  that  some  scientist   who    is    in    a    position    to    sacrifice 

time  and  study  to  this  subject,  will  soon  supply  the  world 
~ |     with  this  very  important  and  much    needed    information. 
H  There  has  been  a  great  deal  of   stud]    and   time   given   to 

light  intensity,  hut  the  data  which  is  here  required  has  not 

e         as  yet  been  obtained.    It  is,  of  course,  seen  from  the  dia- 
gram    that     extreme     care  should  he  taken  to  eliminate 


or  equalize  reflected  light  and  ahsorbed  light,  also  that  an 
experiment  should  he  made  for  different  results  with  differ- 
ent   heights    of    the    vertical  dividing  planes. 
Without  any  definite  knowledge  about  the  actual  light  quantities,  it  may  be  safely 
estimated  that  the  total  amount  oi  light  on  plane  "a"  will  he  at  least  double  the  amount 
which  is  received  by  plane  "g". 

A  court  exposed  to  the  south  will  improve  with  greater  length;  a  court  to  the  north 
will  be  harmed  with  every  foot  additional  length.  This  principle  should  be  kept  in  mind 
when  deciding  about  the  outline  of  the  apartment  building. 

The  factors  which  will  decide  the  main  outline  of  the  building  are  as  follows: 

a.  The  height  of  the  building. 

b.  The  location  and  size  of  yards  and  courts. 

c.  The  location  of  the  building  plot,  either  on  a  corner  of  the  Street  and  Avenue 
or  an  inside  lot  on  the  Street. 

Jt  will  be  well  to  consider  a  few  possibilities  in  varieties  of  outline  of  corner  build- 
ing- and  inside  lots  and  for  this  purpose  are  shown  on  the  following  pages,  diagrams 
'"A"  to  "\Y"  for  corner  lots,  and  "A"  to  "X"  for  inside  lots. 

For  the  full  understanding  it  should  be  known,  that  the  requirements  of  the  New 
York  tenement  house  law  are  as  follows: — 

For  huildings  helow  96  ft.  high,  yards  to  be  10  ft.  wide;  for  50  ft.  length  15  ft.  for 
the  other  part. 

Outer  courts  on  the  lot  line  7  ft.  6"  wide  for  65  ft.  length,  one  foot  more  for  every 
30  ft.  additional  length. 

Older  courts  between  wings  1  5  ft.  wide  up  to  65  ft.  length. 

Inner  courts  on  the  lot  line  13  ft.  6"  x  27  ft. 

Other  inner  courts  27  ft.  x  27  ft. 

See  the  New  York  tenement  house  law  with  amendments  1915-1916,  Sections  52 
to  59  inclusive. 

It  may  be  considered  the  usual  practice,  by  reason  of  the  high  land  values  on 
Avenues,  to  place  the  yard  on  the  Street  front  rather  than  the  Avenue  front.  There 
are  a  good  many  instances,  however  where  it  is  desirable  to  place  the  yard  on  the 
Avenue.  Diagrams  A,  B,  C  and  D  show  four  plans  for  corner  lots  100  x  100  with 
outer  courts  and  yards.  These  plans  differ  only  in  exposure  of  the  outer  courts  and 
the  yards.     These  courts  and  yards  are  shown  minimum  lawful  width  for  a  maximum 
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DIAGRAM  5.  OF.CORNER.PLOTS- 

LAWFULANO  UNLAWFUL  . 
CORNER  PLOTS    loo'»IOO'  .ASSUMED  HEIGHT  5EL0W   96  FEET.    SEE  N.Y.CITY    TENEMENT.  HOUSE. LAW  . 
WITH    AMENDMENTS  .1915.  1916.  SECTIONS  S2  TO  59  INCLUSIVE  . 
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possible  of  execution;  that  they  are  not  practical  on  account  of  the  large  area  of  dark 
spaces,  but  with  the  introduction  of  so  called  fire  stairs  without  exterior  light  and  com- 
pletely enclosed  with  fireproof  material,  the  adoption  of  light  shafts  or  air  shafts  for 
interior  bathrooms,  pantries  and  all  such  rooms  not  used  for  living  or  sleeping  rooms, 
— furthermore,  the  great  use  of  large  foyers  or  lobbies  or  reception  halls  usually 
absolutely  dark  spaces,  there  is  a  great  possibility  for  plans  just  as  bad  as  those  shown 
or  nearly  as  bad. 

A  great  many  apartments  have  been  built  where  dark  foyers,  halls  and  large 
closets  have  been  planned  only  for  the  purpose  of  using  up  room  which  could  not  be 
given  direct  daylight.  In  several  of  the  expensive  apartments,  40%  of  floor  area  has 
been  used  up  by  dark  spaces.  For  the  principle  of  good  hygienic  planning,  dark  spaces 
cannot  be  allowed  except  to  a  very  small  extent  in  halls  and  corridors,  where  in  apart- 
ments they  are  nearly  unavoidable.  A  large  foyer,  lobby  or  reception  hall  without 
light  and  entirely  without  ventilation,  may  be  shown  in  plan  as  a  hall  space  only  and 
not  as  a  living  room.  In  actual  apartment  house  life  these  stuffy  unhealthy  places, 
where  never  a  ray  of  daylight  penetrates,  nor  even  a  slight  draught  of  air  circulates, 
are  used  to  a  great  extent  and  principally  on  such  occasions  when  conditions  are  most 
unfavorable,  namely —  when  entertainments  are  given  and  when  the  apartments  have 
more  occupants  than  usual.  These  spaces  are  then  used  for  dancing,  receptions  and 
other  functions.  The  best  possible  plan  from  this  view  point  is  such  a  plan  where  no 
dark  areas  can  exist. 

Diagrams  E,  F,  G  and  H  all  show  a  very  fair  distribution  of  light,  as  long  as  the 
largest  distances  between  outer  walls  and  court  walls  is  kept  less  than  50  ft.  These 
four  forms  of  plan  are  very  common  and  used  to  a  great  extent.  This  can  mainly  be 
attributed  to  the  great  facility  of  obtaining  access  to  the  different  apartments  on  one 
floor  from  one  public  hall  and  one  elevator. 

In  plans  like  diagrams  A,  B,  C  and  D,  each  of  which,  from  the  view  point  of 
hygiene,  light  and  ventilation,  are  much  better  than  the  plans  E,  F,  G  and  H.  Great 
difficulty  is  found  with  sub-division  of  floors  into  separate  apartments  on  account  of 
dividing  the  building  into  two  separate  wings.  It  can  be  definitely  said  that  large  plots 
of  ground  are  not  economically  fit  to  be  used  for  apartment  buildings  containing  small 
apartments,  unless  more  stairs  and  more  elevators  are  introduced.  Without  long  halls 
and  corridors  it  is  not  possible  to  plan  small  apartments  on  a  large  plot  without 
increasing  the  number  of  stairs  and  elevators.  This  difficulty  also  does  exist  to  the 
same  degree  with  the  service  elevators. 

Enclosed  courts  are  bad  for  many  reasons.  The  principal  objection  is  the  lack  of 
air  currents,  stagnant  air,  noise,  lack  of  privacy  for  all  the  rooms  on  these  courts  where 
all  sound  is  plainly  heard  across  the  width  of  the  court  during  those  hours  when  street 
noises  are  subdued.  The  sounds  are  even  magnified  to  a  certain  extent.  This  also  may 
be  the  case  with  the  long  and  narrow  outer  courts,  but  the  magnifying  of  sound  is  not 
as  great,  and  the  interference  of  outside  noises  much  greater,  which  will  give  more 
diffusion  of  sound  and  make  the  noises  indistinct  so  that  it  will  be  difficult  to  hear 
across  the  width  of  the  outer  courts,  although  smaller  of  width  than  the  inner  courts. 
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The  lack  of  air  currents  and  difficulty  of  ventilation  of  the  inner  courts,  would 

nsiderably  improved  by  demanding  a  connecting  opening  or  passage  at  the  street 
level  from  these  inner  courts  to  the  street.  This  would  result  in  creating  a  through 
draught  having  the  same  effect  as  a  chimney.  With  proper  air  currents  created  in 
these  courts,  the  hygienic  objections,  except  the  light  problem  in  the  four  corners  would 
have  been  overcome.  The  greatest  difficulty  in  prescribing  by  law  fixed  rules  For 
planning,  is  the  fact  that  those  who  build  with  good  intentions  really  do  not  need  the 
law,  and  those  who  intend  wrong  will  always  try  to  avoid  the  law, — avoid  it  in  such 
a  manner  as  to  obtain  the  greatest  financial  benefit  from  this  evasion. 

Account  has  to  he  taken  of  this  class  of  unscrupulous  building  speculators  who 
will  attempt  to  use  a  maximum  of  ground  area  and  give  a  minimum  of  light  and  air. 
It  seems  a  wrong  principle  in  law  that  the  good  and  well  meaning  usually  suffer  for 
the  had  ones,  thus  putting  a  premium  on  illegal  practice.  There  seems  to  be  no  rea- 
son,  however,  to  prevent  by  strict  application  of  the  letter  of  the  law — not  the  purpose 
or  meaning — the  addition  of  more  light  and  air  than  the  law  requires. 

It  should  he  possible,  after  once  a  legal  outline  of  the  building  has  been  adopted, 
to  add  at  random  to  the  unoccupied  ground  area,  as  architect  or  owner  deems  desirable. 


A 

'  b' 

For  instance, — if  plan  "A"  is  legal,  plan  "B"  should  be  legal  also,  no  matter  how  deep 
or  narrow  the  additional  extensions  of  courts  are.  The  additional  courts  do  not  de- 
crease the  amount  of  light  and  air,  but  increase  same.  With  this  concession  it  would 
be  possible  in  many  cases  to  take  better  advantage  of  orientation,  sun  and  wind  expo- 
sure, as  well  as  even  distribution  of  light. 

In  diagrams  "R"  and  "S"  are  shown  the  requirements  for  yards,  outer  courts 
and  inner  courts  for  buildings  on  corner  plots  150  feet  high,  which  is  practically  the 
maximum  height  for  apartment  houses  in  Xew  York  City.  Yards  must  be  10'  wide 
for  the  first  50'  length,  then  increase  to  20'  width.  Inner  courts  32'  x  32'.  Inner 
courts  on  lot  line  16'  x  32'.  Outer  courts  on  lot  line  10'  wide  to  a  length  of  65'.  Outer 
courts  between  wings  20'  wide  for  65'  length. 

Diagrams  T,  U,  V  and  W  give  illustrations  of   unlawful    plans,  all    based    upon 
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lawful  outlines,  but  with  increased  unoccupied  ground  area  and  better  light  distri- 
bution. 

If  any  additional  severity  in  the  law  is  suggested,  it  would  be  well  to  prohibit  the 
use  of  inner  courts,  a-;  shown  in  diagrams  E,  F,  G,  H  and  J  for  lighting  of  bedrooms, 
unless  such  courts  have  an  open  passage  to  the  street  at  the  ground  level  free  and 
unobstructed  to  air  currents. 

Diagrams  for  inner  plots  from  40'  to  100'  wide  are  shown  on  the  next  plate.  The 
yards  for  the  maximum  height  of  90'  on  a  60'  street,  should  be  15'  wide;  outer  courts 
nn  lot  line  7' 6":  outer  courts  between  wings  15';  inner  courts  27'x27';  inner  courts 
on  lot  line  13'  6"  x  27'.  The  percentage  of  ground  area  covered  by  buildings  is  also 
indicated. 

At  a  glance  the  least  desirable  plan  form  will  be  selected  from  these  several  plans, 
namely, — plan  "K"'.  Here  the  distribution  of  light  is  most  unsatisfactory.  That  this 
plan  is  the  only  unlawful  outline  unless  sizes  of  courts  are  increased,  does  speak  well 
for  the  soundness  of  the  tenement  house  law  regulations  in  reference  to  inside  build- 
ing plots,  or  plots  in  the  street,  not  on  corners.  This  plan  "K"  would  occupy  70% 
ground  area  with  outer  court  15'  wide. 

The  Xew  York  City  tenement  house  law  is  very  satisfactory  in  respect  to  sizes 
of  courts  and  yards  for  inside  plot.  The  diagrams  show  all  buildings  to  have  a  fair 
distribution  of  light.  Here  again,  the  objection  to  inner  courts  should  be  just  as 
strong  as  to  those  of  corner  buildings. 

Inner  Courts  are  used  to  a  great  extent  for  lighting  of  bedrooms.  Talking  from 
one  side  of  the  court  is  at  night  plainly  heard  in  the  rooms  on  the  other  side  if  windows 
are  kept  the  least  bit  open.  Inner  courts  are  very  noisy;  they  often  smell  bad  on 
account  of  neglect  in  stores  on  the  ground  floor.  For  instance — decayed  fruit  and  veg- 
etables and  similar  odors  are  often  perceptible.  Sometimes  proper  drainage  is  neg- 
lected and  odors  from  drain  traps  or  dirt  at  bottom  of  court  reach  the  bedrooms  and 
last  but  not  least — air  in  the  courts  is  often  stagnant.  All  of  these  are  very  serious 
objections.  Add  to  this  at  least  two  or  four  dark  areas  at  the  two  or  four  angles  of 
the  inner  courts — there  are  in  all  enough  objections  to  attempt  the  omission  of  inner 
courts  in  plan. 

Except  for  large  plots  of  land,  and  in  large  apartments  with  many  service  rooms, 
most  of  which  can  be  located  on  the  inner  court,  it  would  be  a  step  in  the  right  direction 
to  abolish  interior  courts.  It  is,  of  course,  undesirable  to  make  a  too  severe  law, 
thereby  interfering  with  building  operations  to  such  an  extent  that  they  could  not  be 
carried  out  except  at  a  financial  loss  to  the  investors.  To  the  financial  success  it  is 
necessary  to  cover  a  maximum  of  ground  area. 

In  many  instances  apartment  houses  have  open  courts  on  the  street.  These  courts 
wherever  they  have  southern,  eastern  or  western  exposure  are  far  better  than  any  in- 
ner court  and  any  outer  court  to  the  north. 

Southern  exposure  is  to  be  preferred  at  all  times.  But  western  exposure  has  in 
Xew  York  City  the  great  disadvantage  in  that  during  the  summer  months,  or  four  to 
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six  months  of  the  year,  apartments  are  very  hot  and  lack  air  currents,  being  shut  off 
from  the  light  southerly  breezes. 

In  diagrams  S,  T.  U,  V.  \Y  and  X  of  Fig.  56,  are  shown  plans  with  outer  courts 
on  the  street.  S.  I'  and  (J  show  these  street  courts  for  interior  plots.  By  shade  lines 
l-  indicated  the  inferior  lighted  area.  Diagram  "U"— where  the  two  outer  street  courts 
only  T  6"  wide,  would  be  a  very  undesirable  plan  unless  the  next  building  plot 
were  developed  in  the  same  manner,  and  a  street  court  of  IS'  wide  created.  Diagrams 
\  .  \\  and  X  show  plans  of  a  plot  occupying  the  entire  avenue  front,  or  a  double  cor- 
ner plot.  Flans  V  and  W  show  a  great  amount  of  dark  space,  but  in  diagram  "X" 
with  one  street  court  and  two  outer  courts  on  yard,  this  dark  space  has  been  greatly 
reduced. 

In  this  last  plan,  however,  there  would  be  found  considerable  difficulty  with  proper 
intercommunication  if  divided  into  small  apartments.  Unless  at  least  two  independent 
entrances,  each  with  stairs  and  elevators  are  provided,  diagram  "X"  would  be  a  bad 
plan  for  sub-division  in  small  apartments 

One  of  the  greatest  objections  of  a  street  court  is  the  collecting  of  dirt  and  dust 
at  the  ground  level.  This  is  overcome  by  covering  over  this  street  court  area  at  that 
level  and  thereby  creating  a  protected  entrance,  also  obtaining  a  proper  architectural 
improvement.  A  building  which  is  cut  in  two  or  three  parts  from  top  to  bottom  by  one 
or  more  narrow  street  courts,  will  be  of  a  very  poor  architectural  design.  By  covering 
the  courts  at  the  street  level  at  least  an  uninterrupted  base  is  provided  for  the  entire 
building. 

A  certain  amount  of  secondary  light  is  allowable  for  halls,  corridors,  lobbies  and 
foyers,  but  beyond  these  there  should  be  no  dark  space.  There  is  no  reason  whatever 
to  make  lobbies  and  foyers  of  large  size  only  to  be  able  to  use  up  a  very  large  amount 
of  dark  floor  area.  This  is  however,  done  to  a  great  extent  and  in  some  of  the  very 
high  class  apartment  houses. 

After  studying  the  various  possibilities  in  outline  of  apartment  houses  from  the 
diagram  given  before,  the  next  consideration  is  the  sub-division  of  the  floors  into 
apartments  of  different  sizes.  The  two  main  types  of  apartment  houses  have  been  men- 
tioned before,  namely,  the  simplex  apartments  and  the  duplex  apartments.  In  general 
method  of  planning  there  is  not  much  difference  between  these.  It  will  not  be  neces- 
sary to  consider  the  duplex  apartments  until  after  the  different  plans  of  simplex 
apartments  have  been  carefully  studied,  when  a  few  examples  of  duplex  apartments 
will  then  be  sufficient  to  illustrate  the  principal  differences. 

The  principal  varieties  in  type  of  apartments  are  as  follows: — 

A.  Housekeeping  apartments. 

B.  Xon-housekeeping  apartments. 

Of  the  housekeeping  apartments  we  find  the  following  sub-division : 

a.  1   Apartment  on  a  floor. 

b.  2  Apartments  on  a  floor. 

c.  3,  4,  5  and  more  apartments  on  a  floor,  which  sub-division  may  also  hold  for 
non-housekeeping  apartments,  but  to  a  certain  extent  only.     Non-housekeeping  apart- 
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Hygiene  in  Max's  Dwellings 

merits  have  no  kitchen,  and  consist  usually  of  a  few  rooms  only.     They  form  an  unim- 
portant class  and  need  not  he  considered  further. 

A  non-housekeeping  apartment  of  the  smallest  size  has  three  rooms,  sitting  or 
living  room,  bedroom  and  hath.  The  smallest  housekeeping  apartment  has  a  kitchen 
or  kitchenette  in  addition  to  these.  The  introduction  of  a  kitchenette  is  principally  an 
evasion  of  the  law.  inasmuch  as  a  kitchen  must  have  a  window,  and  the  kitchenette  most 
times  need  not  be  more  than  a  large  closet  with  a  sink,  small  gas  stove  and  small  re- 
frigerator. They  are  used  to  prepare  a  simple  breakfast  or  a  late  supper.  Dinners 
are  taken  outside  of  the  house. 

It  is  perfectly  justifiable  to  consider  a  kitchenette  as  a  desirable  addition  to  cer- 
tain small  apartments.  The  New  York  laws,  however,  do  not  consider  them,  and  if  a 
sink  is  shown  will  call  it  a  kitchen,  which  will  need  a  window.  This  is  entirely  unneces- 
sary for  the  purpose.  Kitchenettes  are  used  only  a  few  minutes  per  day.  If  they  are 
kept  clean  and  the  gas  stove  is  arranged  so  as  to  exclude  danger  of  fire,  there  is  no 
reason  why  they  should  not  be  allowed.  Small  apartments  need  an  arrangement  of 
this  kind,  and  if  the  law  will  not  recognize  the  kitchenette,  the  result  will  be  that  a  sink 
and  a  gas  range  will  be  placed  in  the  living  room,  hidden  away  as  much  as  possible  of 
course.  It  is  certainly  more  undesirable  to  have  this  happen  than  to  place  the  same  in 
a  separate  closet. 

In  order  to  obtain  a  general  idea  of  the  difficulties  in  apartment  house  planning, 
students  should  try  and  solve  one  or  two  of  the  simpler  problems,  and  after  solving 
same,  compare  their  solution  with  the  solution  given  herewith. 

PROBLEM  No.  1. 

Make  a  plan  of  one  of  the  upper  floors   of  an   apartment   house  90'   high,  on  an 

interior  plot  50'  x  100'. 
One   ( 1 )     Apartment  to  contain,  living  room,  bedroom,  bath  and  kitchenette. 
Two   (2)     Apartments  to  contain,  living    room,  bedroom,    dining    room,  kitchen 

and  bath. 
One   (  1  )     Apartment  to  contain,  living  room,    two  bedrooms,  bath,    dining  room 

and  kitchen. 
There  should  be  one  stair  and  one  passenger  elevator. 
Each  apartment  should  have  access  to  a  dumbwaiter. 

PROBLEM  No.  2.     Same  plot. 

One   ( 1 )     Apartment    with  living  room,  bedroom,  bath  and  kitchenette. 

Two  (2)  Apartments  with  living  room,  two  bedrooms,  bath,  dining  room  and 
kitchen. 

One   (  1 )      Apartment    with  living  room,  two  bedrooms,  bath  and  kitchenette. 

One  stair,  one  passenger  and  one  freight  lift.     Dumbwaiters. 

A  possible  solution  of  each  of  these  problems  is  shown  in  Figures  57  and  58. 
These  solutions  should  not  be  studied  until  student  has  seriously  attempted  to  find  his 
own  solution. 
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Selection  of  outline  is,  of  course,  the  first  step  in  the  proceeding.  The  next  point 
to  consider  is  the  probable  location  of  the  elevator  and  stairs.  As  the  most  promising 
type  of  outline.  Diagram  "D"  of  the  interior  plot  plans  may  be  used  for  a  first  sketch. 
The  elevator  and  stairs  should  be  centrally  located.  Stairs  to  be  3'  wide;  public 
halls  4'  or  more :  private  halls  3' ;  passenger  lift  6'  x  6' ;  elevator  vestibule  5'  x  6' ; 
dumbwaiters  24"  x  30"  or  more.  Doors  2'  6",  2'  8"  to  2'  10".  Windows  in  bedrooms 
and  living  rooms  4'  wide;  in  kitchen  3'  at  least. 

Front  apartments  are  most  desirable  and  bring  highest 
rents,  thus  placing  of  larger  apartments  in  front  is  better  than 
other  arrangement.  It  is  at  once  seen  that  elevator  and  stairs 
should  be  placed  at  a  and  b  and  main  division  into  four 
apartments  should  be  made  about  as  indicated  in  sketch. 
_£__  Outer  walls  should  be  shown  12"  thick,  as  before.    Par- 

tition 6"  thick,  although  in  apartment  construction  the  fire 
proof  partitions  are  reduced  to  4",  3"  and  even  2"  thickness. 
It  is  not  necessary  in  this  course  to  consider  these  structural 
possibilities,  at  least  not  for  the  present,  nor  for  the  purpose 
of  general  planning. 

For  parlors  or  living  rooms,  and  dining  rooms,  about  150 
square  feet  should  be  allowed  in  small  apartments;  about  120  square  feet  for  bed- 
rooms; 100  square  feet  for  kitchens  and  40  square  feet  for  bathrooms. 

It  is  assumed  in  both  problems  that  that  there  are  less  than  36  apartments  in  the 
building  above  the  first  or  ground  floor  level.  In  fact  9(f  high  buildings  will  allow  a 
total  of  nine  floors  at  the  most,  or  eight  floors  above  entrance  floors,  each  with  four 
apartments,  or  a  total  of  32  apartments. 

When  there  are  more  than  36  apartments  a  second  stair  is  required  by  law  for 
every  additional  thirty-six,  except  that  for  a  number  between  36  and  48  apartments  it 
will  be  sufficient  to  make  the  public  hall  4'  6"  wide,  the  stair  4'  6"  and  the  entrance  hall 
5'  3". 

It  will  be  noticed  that  the  New  York  law  is  not  very  severe  as  to  number  and 
widths  of  stairs. 

For  unfireproof  apartments,  five  and  six  stories  high,  the  Iceiv  is  not  sufficiently 
severe  and  could  well  be  made  stricter. 

The  best  general  idea  of  different  possibilities  in  apartment  house  planning  can 
be  obtained  from  considering  a  number  of  plans  of  existing  buildings.  Different  sizes 
of  simple  apartments  from  three  to  four  rooms  to  the  most  luxurious  and  elaborate 
ones  will  be  shown.  Also  to  consider  the  different  sizes  of  building  plots  from  507  to 
200'  wide.  In  doing  this  in  the  following  pages,  it  is  important  to  note  criticism  of 
faulty  planning,  and  suggestions  for  possible  improvements.  The  principal  require- 
ments of  good  plans  will  stand  out  distinctly  and  lead  to  a  few  general  laws  or  require- 
ments. These  principal  rules  or  laws  will  then  be  considered  in  a  separate  chapter  and 
there  the  main  ideas  of  sanitary  and  economical  planning  and  construction  will  be 
tabulated. 

216 


1 


APARTMENT- HOUSES 

PLOT    50    X  IOO    -95TOR.1ES     90HIGH 
3+  APARTMENTS 


217 


APARTMENT     H0U5E5 

PLOT    50'X  ICO'-  9   FLOORS     90'H1GH 
3  2,  APAR.TMENTSABOVE.I'J'FLOOR. 


TT 


Hygiene  in  Man's  Dwellings 

FIGURE  No.  59. 

Size  of  interior  plot  50' x  100';  yard  15'  wide;  outer  courts  7'  6"  wide  required 
by  law. 

Maximum  of  occupied  ground  area  for  a  90'  high  building  70  %. 

The  plan  shows  four  apartments ;  two  of  three  rooms  and  bath ;  two  of  four 
rooms  and  bath. 

Good  points  in  this  plan  are:  Large  size  of  living  rooms  and  principal  bedrooms; 
no  bedrooms  are  located  on  the  narrow  outer  courts  as  was  shown  in  the  former  plans 
in  Figures  57  and  58,  and  which  is  a  great  mistake.  Bedrooms  are  located  on  street 
fronts  and  yard  front  where  there  is  certainty  of  good  light  and  air.  Sufficient  amount 
of  closet  space  is  provided.  Halls  and  corridors  occupy  a  small  area  which  does  indi- 
cate that  no  room  is  wasted.  Rooms  are  of  fair  sizes  and  communicate  in  proper 
manner. 

Bad  points.  The  long  narrow  bedroom  on  street  is  undesirable;  it  would  result 
in  placing  more  beds  in  same.  The  main  stair  does  use  up  more  room  than  necessary. 
Platform  near  window  is  waste  room.  Second  stair  with  fireproof  enclosure,  (so-called 
fire  stairs)  for  the  two  front  apartments,  is  of  doubtful  advantage.  If  the  main  stair 
cannot  be  used  in  case  of  fire,  it  is  inconsistent  to  give  front  apartments  an  extra  out- 
let and  not  the  rear  apartments. 

Consistency  in  planning  is  essential. 

The  additional  stair  does  cause  a  very  complicated  and  unsatisfactory  arrange- 
ment of  halls,  closets  and  foyers  in  the  front  apartments. 

A  good  plan  will  always  look  simple  and  will  need  very  little  or  no  explanation. 

The  total  area  of  ground  covered  in  this  plan  is  3425  sq.  ft.  or  68.5%. 

In  the  plan  shown  in  Fig.  60,  a  ground  area  of  70.42%  has  been  occupied.  In 
order  to  make  this  a  lawful  plan,  either  the  yard  should  be  enlarged  5"  in  width  or 
the  inner  courts  should  be  made  27'  10". 

As  the  principal  good  points  in  this  plan  may  be  mentioned  the  great  simplicity 
of  form  which  at  once  does  indicate  a  good  distribution  of  rooms.  The  halls  and 
corridors  contain  a  small  floor  area.  The  four  apartments  being  exactly  identical  in 
plan,  and  equal  in  size,  will  be  considerably  cheaper  in  construction  on  account  of  dupli- 
cation of  all  details.  The  bedrooms  are  placed  on  street  and  yard,  same  as  in  former 
plan,  in  the  most  favorable  location.  The  living  rooms  are  of  large  size  and  are  well 
placed  although  located  on  the  inner  courts. 

The  general  objection  against  the  use  of  inner  courts  will  be  raised  against  this 
plan  and  need  not  be  mentioned  in  future.  Unless  connected  with  street  by  a  suffi- 
ciently large  opening,  so  as  to  insure  proper  air  currents  in  the  courts,  all  inner  courts 
must  be  considered  unfit  for  locating  thereon  living  rooms  and  bedrooms.  For  the 
purpose  of  air  currents  21  sq.  ft.  opening  prescribed  by  law  is  not  sufficient. 

The  public  hall  in  Figure  60  is  rather  long  and  perhaps  may  not  be  considered 
strictly  according  to  law.  The  broadening  out  of  this  hall  at  each  end  may  well  be 
omitted  and  the  additional  room  gained  in  the  apartments,  used  for  lobby,  which  how- 
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ever  small,  w  ill  give  the  opportunity  for  placing  an  inner  door  and  one  outer  door  to  the 
apartment,  properly  separating  the  living  room  from  the  public  hall. 

In  Figure  61   are  shown  six  more  plans  for  a  50  ft.  wide  inside  plot. 

Plans  A.  B  and  C  show  two  apartments  on  a  floor  and  1),  E  and  F  only  one  apart- 
ment "ii  a  floor. 

Except  for  the  general  objection  to  inner  courts,  which  is  shown  in  some  of  these 
plans,  each  o\  these  six  plans  shows  a  very  well  planned  dwelling.  It  can  be  consid- 
ered a  definite  fact  that — "difficulties  in  planning  increase  with  the  decrease  in  sice  of 
the  apartments,  and  with  the  increase  of  the  number  of  apartments  per  floor." 

The  most  difficult  apartment  house  plans  are  the  dwellings  of  the  very  poor  and 
the  lowest  paid  labor.  Not  only  is  ibis  true  from  the  hygienic  point  of  view,  but  also 
from  the  architect's  standpoint. 

Figure  62  indicates  a  plan  for  a  (>0  ft.  wide  inside  plot.  This  plan  is  economical, 
excellent  in  distribution  and  about  as  good  a  solution  as  is  possible  to  obtain.  The 
rooms  are  of  the  largest  size  obtainable;  the  living  room  is  of  very  desirable  large 
dimensions ;  the  bedrooms  are  placed  in  the  best  location;  the  public  hall  area  is 
reduced  to  a  minimum  and  has  excellent  light  and  air;  the  private  halls  occupy  a 
minimum  space. 

Plan  shown  in  Figure  63  may  also  he  considered  a  very  good  solution  of  the  prob- 
lem on  a  7b  ft.  wide  plot.  In  order  to  keep  within  the  law,  the  inner  courts  on  the 
yard  will  have  to  be  increased.     If  the  yard  is  made  15'  11"  wide  the  plan  is  lawful. 

The  area  of  the  private  halls  in  this  plan  is  quite  considerable,  and  one  bedroom 
of  each  apartment  is  placed  on  the  inner  court,  which  are  both  objectionable  features. 

The  distribution  of  rooms  is  well  arranged.  For  the  purpose  of  properly  com- 
paring the  advantages  of  inside  lots  and  corner  lots,  there  are  shown  in  Figure  64,  A, 
B  and  C,  sixteen  (16)  diagrams  of  possible  forms  of  apartment  houses  on  100'  wide 
plots.  On  these  diagrams  are  indicated  by  shading,  such  parts  of  the  plan  which  will 
have  insufficient  or  inferior  light.  The  study  of  these  diagrams  should  be  very 
instructive,  inasmuch  as  they  illustrate  in  simplest  form  where  the  principal  mistakes 
in  planning  will  be  found.  Diagrams  B  and  E  for  inside  plots  show  the  most  undesir- 
able forms.  Plan  B  is  in  fact  almost  impossible  and  not  fit  for  any  sub-division  into 
more  than  two  apartments  and  then  only  with  very  poor  intercommunication  of 
r<  oms. 

Diagram  A.  although  it  has  1350  sq.  ft.  dark  area,  is  a  frequently  used  form  of 
plan.  The  location  of  the  dark  area  is  such  that  it  will  not  interfere  with  the  sub- 
division into  four  or  six  apartments. 

Diagrams  C,  D,  F,  G  and  H  are  all  frequently  used  plans.  They  all  admit  of 
proper  sub-division  into  four  or  more  apartments,  which  can  be  seen  at  once  from  the 
general  outline.  In  comparing  the  diagrams  of  corner  plots  with  those  of  inner  plots, 
a  very  curious  fact  is  discovered  at  once.  The  lawful  maximum  for  the  occupied 
ground  area  on  inside  plots  is  70' r,  and  for  a  corner  plot  90',  .  It  is  very  evident 
from  plans  shown  before,  and  from  all  interior  plot  diagrams,  that  there  is  no  diffi- 
culty in  the  planning  of  apartment  bouses  on  inside  plots  which  occupy    I'Cry    much 
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greater  area  than  is  allowed  by  law,  and  it  is  possible  to  obtain  a  workable,  well  lighted 
apartment  with  fairly  good  distribution  of  rooms.  It  is  found,  however,  practically 
impossible,  except  for  plans  with  only  one  or  two  apartments  on  a  floor,  to  plan  apart- 
ment houses  on  corner  lots  which  will  occupy  anywhere  near  the  lawful  maximum  of 
ground. 

Rarely  more  than  75%  of  ground  is  ever  covered  on  corner  lots,  except  in  very 
badly  planned  apartment  buildings. 

A  corner  plot  has  the  advantage  of  two  street  exposures,  and  this  advantage 
should  show  in  plan.  The  fact  that  this  advantage  is  not  showing  in  plan  does  point 
to  an  abnormality  in  the  latv;  to  an  injustice  in  the  legal  requirements;  to  unnecessary 
limitations  preventing  the  use  of  certain  forms  which  the  advantages  of  the  corner 
location  would  naturally  create. 

For  what  purpose  is  the  legal  limit  of  occupied  ground  area  on  corner  plots 
raised  from  70%  to  90%,  if  it  is  impossible  to  make  use  of  this  concession  on  account 
of  limitations  in  other  articles  of  the  law. 

Any  corner  plot  plan  with  a  ground  area  of  over  75%  is  unfit  for  sub-division  and 
will  have  a  percentage  of  dark  area  which  is  abnormally  large.  An  example  of  this  is 
indicated  in  diagram  L,  where  26%  of  the  plot  area  or  50%  of  the  actual  building 
area  in  floor  space  has  inferior  light.  When  such  abnormalities  can  exist,  it  is  clearly 
demonstrated  that  a  revision  of  the  law  is  necessary  in  order  to  fit  existing  conditions. 

Connsidering  that  in  the  first  place  the  ground  value  of  a  corner  plot  is  very  much 
greater  than  the  value  of  an  inside  plot  and  secondly  that  in  a  corner  plot  the  expo- 
sure to  outside  light  on  streets  is  double  the  street  exposure  of  an  inside  plot,  it  should 
be  expected  that  more  ground  could  be  occupied  on  a  corner  plot  to  make  proper  use 
of  these  advantages,  not  to  let  them  go  to  waste  and  also  to  repay  the  owner  for  at 
least  part  of  the  greater  cost  of  ground  and  greater  cost  of  building. 

Upon  the  Architects  does  rest  the  duty  to  expose  this  condition,  and  bring  about 
such  changes  in  the  tenement  house  laws  as  will  correct  this  injustice. 

One  item  of  ridiculous  law  making  may  be  mentioned — the  demand  for  yards  on 
corner  lots.  What  good  is  a  yard  on  a  corner  lot  ?  Why  demand  a  useless  feature 
which  does  seriously  interfere  with  architectural  planning,  does  not  add  to  the  safety 
nor  to  the  hygienic  quality  of  the  building. 

A  yard  along  the  entire  rear  of  a  corner  lot  is  an  ugly,  uncalled  for  and  useless 
feature.  There  may  be  use  for  a  rear  court  in  corner  or  centre,  a  court  of  small 
dimensions,  but  a  yard  which  makes  a  gap  of  9  or  10  feet  wide  in  street  or  avenue 
from  base  to  top  of  building,  is  about  the  most  unsightly  feature  in  the  aspect  of  city 
streets.  Not  one  single  item  of  advantage  is  given  by  the  use  of  yards  and  they 
seriously  interfere  with  a  multitude  of  architectural  possibilities  in  plan  and  facade. 

When  in  a  later  volume  the  principal  points  of  city  planning  are  considered,  this 
matter  of  yards  will  be  again  reconsidered  and  possibly  a  better  solution  suggested. 

The  fact  that  diagrams  N,  O,  P  and  Q  are  all  unlawful,  even  the  extravagant  but 
beautiful  and  most  hygienically  correct  plan  N,  while  diagram  L,  which  is  a  true  outline 

229 


City  Dwellings — Apartmeni  Houses 

of  many  of  the  most  modern  apartment  houses,  has  been  passed  as  fulfilling  all  the 
demands  of  the  law — will  make  further  comment  unnecessary. 

The  New  \  ork  Tenement  house  law  was  a  great  step  forward,  but  with  the  greater 
knowledge  of  today  it  has  not  kept  pace  and  needs  complete  revision. 

In  Figure  65  is  shown  an  inside  plot  100' wide  by  100' deep.  The  apartment  house 
shown  thereon  has  four  apartments  per  floor  with  six,  seven  or  eight  rooms  each. 
Although  this  plan  cannot  be  considered  a  very  good  one,  it  does  have  quite  a  few 
good  point-.  Except  for  the  pantries  of  the  two  trout  apartments  there  is  a  good  gen- 
eral distribution  of  light  The  living  rooms,  dining  rooms  and  bedrooms  are  of  fair 
size.  The  arrangement  as  to  division  and  separation  of  private  part  and  public  part  is 
The  second  bedroom  of  rear  apartments  is  rather  small  and  it  seems  that  too 
much  has  been  sacrificed  to  the  servants'  room  and  bath  in  the  left  rear  apartment  and 
to  the  2nd  bathroom  in  the  right  side  rear  apartment. 

Plan  of  Figure  66  shows  only  two  apartments  on  a  floor,  for  the  same  plot  as  plan 
oi  Figure  65.  In  this  plan  are  no  interior  courts  and  it  is  a  much  better  plan  than  the 
former  one  from  every  point  of  view.  There  is.  however,  not  much  difficulty  in  the 
planning  of  two  apartments  on  one  floor.  Only  with  the  3rd  apartment  will  the  great 
difficulties  begin  and  they  will  increase  with  every  additional  apartment.  The  use  of 
two  passenger  elevators  in  place  of  one,  eliminates  one  of  the  greatest  difficulties.  This 
second  elevator  shown  in  Figure  66  does  facilitate  the  proper  division  and  distribution 
of  the  plan.  How  much  this  second  elevator  influences  the  plan  would  only  be  appre- 
ciated when  planning  the    same    problem  of  Figure  66  with  one  passenger  elevator. 

Students  should  attempt  the  solution  in  sketch  plan  of  this  problem,  viz.:  two 
apartments  with  same  number  of  rooms  on  same  plot  of  ground. 

In  Figure  67  is  shown  a  100'  wide  inside  plot  with  six  apartments  per  floor.  The 
greatly  increased  difficulty  of  planning  is  here  very  plainly  demonstrated  and  the  result 
shown  is  far  from  excellent.  The  six  bedrooms  on  inner  court  are  very  objectionable 
and  so  are  also  the  very  long  narrow  private  halls,  the  extreme  narrowness  of  the  outer 
courts  on  left  and  right  side  of  plot.  This  type  of  plan  is,  however,  much  better  than 
the  average  and  is  a  very  good  example  for  plainly  showing  the  greatest  number  of 
difficulties  of  plan  when  a  large  number  of  apartments  have  to  be  reached  from  one 
public  hall:  in  other  words,  when  there  is  only  one  stair  and  one  elevator.  The  hygienic 
quality  of  this  plan  can  be  considerably  improved  by  making  two  changes  which  do  not 
affect  the  general  scheme.  In  the  first  place  it  would  be  advisable  to  make  a  complete 
series  of  windows  in  both  walls  of  the  stair  hall.  This  would,  with  open  windows, 
allow  a  fair  cross  ventilation  and  air  current  in  the  inner  court.  The  second  improve- 
ment could  be  made  by  making  open  alley  ways  on  the  1st  floor  from  outer  courts  on 
right  and  left  side  directly  to  the  street.  Hereby  through  air  currents  would  be  created, 
ventilating  yard  and  outer  court  in  centre. 

A  much  better  plan  is  shown  in  Figure  68  for  the  same  number  of  apartments. 
The  use  of  a  street  court  in  place  of  the  inner  court  has  made  it  possible  to  place  the 
majority  of  rooms  on  the  street  front.  Streets  have  the  great  advantage  over  yards 
in  that  they  have  open  ends,  and  on  this  account  are  to  be  relied  upon  as  having  con- 
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PLOT  60"  X  IOO- 9  5TOR.IE5    90'HIGH 

FIG    62. 
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YARD.ISVWIDE. 


APARTMENTJiOUSES. 

Cl.STOR.IES  _  PLOT.   75'x  loo' _qOHlGH  . 

FIG. 65. 

POUR   APART^ENT5.6h'm5^BATH. 


APARJME.NT_HOU>SES 

diagrams  of  inside  plots   ioo'xioo'^showing  inferior  light 

FIG.64-.A. 


AREA  COVERED   7°7° 

DARK     AREA         I3SO    SC^.FT. 


70% 

iaso  so^.et. 


7°% 

1350     SO,.  FT. 
COMPARE     DIAGRAMS   WITH     PLANS  -665^67 
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APART  MENT-HOUSES. 

DIAGRAMS   OF    IN  Si  DE  S,  CORNER.  PLOTS.  IOOXIOo'  SHOWING  INFERIOR.  LIGHT. 

F1G.64-.B. 


70^0  COVERED  AREA_  I350  SQ^.FT.  DA 
COMPARE    WITH    PLAN      68. 


70^    C.A     _|l85   S^-FT     DA 
COMPARE    WITH     PLAN     €>0. 


72%,  C  A  .    132.5  Sq.FT.  D.A  . 
SEE    PLANS  60,-7^-75-7^-78-79.80^1. 


60,  76%  C  A     -    56<)  SQ^.FT.  D.A 
SEE     PLAN.S-70.7l_7S--76^77n 


77.88%  c.a  _  2.6oaaq  ft  da 

see    plan   -.86- 


6820  %  C.A.    72.5  Sq.FT.  D.A  . 

SEE   PLAN-85- 


1N  ALL  DIAGRAMS  IT  IS  ASSUMED  THAT  PRIMARY  LIGHT  FROM  STREET  ORYARJO  WILL 
PEKETRATE  -  2o'-  FROM  OUTER.  AND  IN  N  EK  COUR.T-S-1 5*-  ALSO.THAT  INNE  R  COUR.T.S 
ANO  OUTBID  COURTS    ON    COT  LINE  -  ARE    DUPLICATED    INAOJO'NING     BUIL-DirtQ. 
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apartment:  HOUSES . 

UNLAWFUL  .DlAGRAMa.OF.CORNER^PLOT^.lOO'xiQO1  SHOWING  INFE_R.IOR.Lf  CUT. 

IFIG.64-.C.  I 


I4O0   SG^.  FT.  D.A. 


76   fo  CA      14-00  SQ.FT.  D.A. 
OP   WHICH    6ooSq.FT5LiqH.Tl_Y.  D.A  . 


JQ.7<b%  C.A        Il5<^  SG^FT.  D.A. 


IN-DIAGRAM  NlICHT  PEN  ETRATION- ON  COURT  MAY-  BE  CONSIDERED 
20"  OR.  EQUAL  TO  STREET  EXPOSURE.-  IN  DIAGRAM.0  PENETRATION 
ON  LONG  6IDE  OF  40'WIDE  COURT  CERTAINLY  MORE  THAN  I5&ON 
NARROW  SIDE  2.0'—  ASSUMED  FIGURES  FOR.  LIGHT  PENETRATION  IN  ALL 
THE  DIAGRAMS  ARE  FOR  DEMONSTRATION  OF  THE  PRINCIPLE  ONLY 
ACTUAL  DATA  5,  CORRECT  FIGURES  HAVE  NOT  AS  YET  BEEN  OBTAIN  ED- 
TO  SUFFICIENT  EXTENT-  SEE  LATER  DIAGRAMS  C-NOTES  ON   L'GHT 
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FIG.66. 
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COURT 
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APARJMENT>HOUSES . 

^5TORIE.S,PL0T.lOo'xlO0',  qo'HIGH  . 

FJG.67 
SIX- APARTMENTS- 5^6  ROOMS^BATH. 


YARD-I5-OWIDE 


THIS   BUILDING    HAVINC5    ^8APARTMENT3    ABOVE    FIR5TPLOOR  | 

SHOCIl-O    HAVE    TiVO   STAIR5,ORONE5TAIR   ^-'-6"WIDE.    PUBLIC  . 

halls  4-'-<b"  wide  _  Entrance  Hall-s'-^Vide  . 
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Hygiene  in  Man's  Dwellings 

tinuous  air  currents.  The  street  courts  will  have  the  direct  benefit  from  this  and 
although  the  air  motion  in  the  street  courts  will  not  be  as  effective  as  in  the  streets, 
there  will  be  a  continuous  suction  created  acting  as  exhaust  and  forcing  new  air  supply 
to  these  courts. 

Yards,  although  there  may  be  a  continuous  system  of  yards  through  the  entire 
blocks  and  although  they  may  be  as  wide  as  the  streets,  are  closed  up  at  each  end  by 
buildings  facing  the  avenues.  Even  in  plan  68  the  long  narrow  private  halls  could  not 
be  avoided,  nor  the  abominable  distance  of  living  rooms  from  entrance  door. 

Figure  69  shows  a  building  plot  of  100'  x  100'  on  a  corner.  The  plan  is  made  for 
two  apartments  per  floor.  This  problem  is  not  difficult.  There  is  abundant  outside 
light  available  on  three  sides  of  the  plot,  and  with  only  two  apartments  on  a  floor 
there  will  be  no  difficulty  in  finding  a  number  of  good  solutions.  There  is  only  one 
passenger  and  one  freight  elevator  shown  and  in  all  plans  of  this  type  the  location  of 
kitchens  and  pantries  is  thereby  decided. 

One  of  the  most  serious  faults  in  this  plan  is  the  separation  of  the  dining  rooms 
from  pantry  and  kitchen  by  a  hall.  Serving  across  this  hall  is  a  very  bad  system  and 
such  cross  hall  service  should  not  be  allowed  except  in  most  extreme  cases.  Another 
bad  feature  in  this  plan  is  the  vent  shaft  as  indicated  for  the  ventilation  of  the  front 
bathroom  of  the  right  side  apartment.  Unless  such  shafts  are  provided  with  a  mechan- 
ical ventilating  device,  the  ventilating  of  the  bathroom  will  at  all  times  be  insufficient 
and  during  warm  weather  may  be  a  complete  failure. 

The  pantries  as  shown  in  this  plan  are  completely  dark  and  without  ventilation, 
which  must  also  be  considered  a  very  undesirable  feature.  All  other  rooms  are  well 
lighted.     The  bedrooms  are  located  properly. 

As  good  practice  for  the  student  is  suggested  the  study  of  the  plans  shown  in 
Figures  70,  71,  72,  73,  74,  75,  76,  77,  78,  79  and  80.  Of  each  of  these  plans  a  careful 
list  should  be  prepared  of  the  bad  features  and  also  a  list  of  those  qualities  which  stand 
out  as  well  planned.  This  list  should  be  made  out  methodically  and  in  proper  order. 
First  of  all  should  be  considered  the  proper  location  of  stairs  and  elevators.  Next  the 
general  distribution  of  light,  the  amount  of  area  with  inferior  light  and  the  lack  of 
ventilation  in  certain  parts. 

After  this,  consider  the  arrangement  and  location  of  rooms;  the  proper  separa- 
tion of  public  part  from  private  part;  the  size  of  rooms;  waste  space  in  halls,  foyers 
and  closets ;  the  total  percentage  of  actual  clear  area  in  rooms. 

A  similar  study  should  be  made  of  plans  shown  in  Figures  81  and  82,  where  six 
apartments  are  shown  per  floor.  A  comparison  should  be  made  with  the  usual  plan 
form  given  by  the  regular  speculation  building  Companies.  The  arrangement  of  rooms 
in  both  these  plans  is  very  different  from  the  ordinary  and  it  will  not  be  difficult  to 
discover  the  great  improvement. 

The  long  distance  of  living  room  or  parlor  from  the  entrance,  also  the  passing 
of  private  rooms  and  service  rooms  before  reaching  living  room,  reception  room,  or 
parlor,  is  omitted  in  these  two  solutions,  which  is  an  enormous  improvement. 

The  separation  of  private  from  public  part  of  house  is  complete  and  this  feature 
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cannot  be  sufficiently    rec<  tided.     Notwithstand  ,  these  apartments  are  con- 

sidered  among  the  best  am.     ery  desirable  dwellings  a  yet  are   commanding  enor- 

mously high  rents. 

Only  two  examples  o        iplex  apartments  arc  g  n  1  igure  87-A  and  B. 

They  are  sufficient  to  give  the  student  an  idea  principle  and  the  main  dif- 

ference in  planning. 

The  advantages  of  the  duplex  apartments  are  c  us.  There  is  no  difficulty  in 
the  separation  of  private  part  from  the  public  part  o  1  e  house.  The  general  service 
is  very  simple  and  economical.  There  is  a  sentimei.i  advantage  in  the  placing  of 
bedrooms  above  the  living  rooms. 

As  distinct  disadvantages  must  be  mentioned — in  he  first  place  the  loss  of  room 
caused  by  the  necessity  for  a  private  stair,  and  the  difl  tilty  of  separating  the  servants 
from  the  public  part  of  the  house.  Servants  going  fr  a  kitchen  or  pantries  to  bed- 
rooms must  use  the  private  stair  unless  a  second  or  service  stair  is  provided,  which 
would  be  an  additional  loss  of  room. 

After  a  careful  study  of  the  many  features  of  the  examples  given  in  the  illustra- 
tion of  apartment  house  plans,  the  student  will  have  .ifficient  knowledge  to  recognize 
a  good  and  a  bad  plan.  The  examples  are  chosen  so  as  to  show  the  many  possible  bad 
features,  as  well  as  the  good  features. 

Apartment  house  planning  is  a  very  difficult  architectural  problem.  The  law, 
the  owner  and  the  tenant  must  be  satisfied  with  the  solution.  It  must  be  left  to  the 
ingenuity  of  the  architects  to  solve  even  the  most  difficult  problems.  Each  problem 
will  have  a  great  number  of  solutions;  each  of  these  will  have  special  advantages  and 
certain  disadvantages.  The  choice  as  to  the  best  solution  will  sometimes  be  very 
difficult.  It  is  not  here  the  intention  nor  the  place  to  instruct  in  the  architectural  plan- 
ning, but  to  point  to  the  good  hygienic  and  economic  principles  to  be  used  in  such 
planning.     For   this  purpose,   the  examples  given  above  should  be  more  than  sufficient. 

The  following  rules,  given  in  as  condensed  form  as  possible,  may  be  considered 
the  principal  deciding  factors  in  apartment  house  planning: — 

THE  INCREASE  IN  THE  NUMBER  OF  APARTMENTS  PER  FLOOR 
WILL  CONSIDERABLY  INCREASE  THE  DIFFICULTY  OF  PLANNING.  IT 
IS  TO  BE  RECOMMENDED  THAT  IF  MANY  APARTMENTS  ARE  WANTED 
IX  A  GIVEN  AREA,  SUCH  AREA  SHOULD  BE  SUB-DIVIDED  IN  SEP- 
ARATE PLOTS  AND  IF  POSSIBLE  EACH  PRO'IDED  WITH  SEPARATE 
STAIRS  AND  ELEVATOR.  The  cost  of  these  additional  stairs  and  elevators  will 
be  more  than  offset  by  the  saving  of  clear  room  area,  by  having  less  public  halls  and 
private  hall  space,  also  it  will  be  a  great  gain  in  proper  distribution  of  rooms. 

PLANNING  OF  MORE  THAN  FOUR  APARTMENTS  TO  BE  SERVED 
FROM  ONE  STAIR  AND  ONE  ELEVATOR  IS  O  BE  EXCUSED  ONLY 
WHERE  LIMITED  COST  IS  THE  ABSOLUTE  PRINCIPAL  FACTOR. 

IT  IS  PERFECTLY  FEASIBLE  TO  MAKE  A  GOOD  PLAN  FOR  A  LARGE 
NUMBER  OF  SMALL  APARTMEXTS  PER  FLO    R  IF  PROPER  LIGHT  CAN 
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4-8  APARTMENTS    ABOVE    ENTRANCE   FLOOR.  THI  S  PLAN  SHOULD  SHOW   2STAIR5    OR 
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249 


APARTMENT    HOUSES 

COR.NER.PLOT  lOO'XIOO'  -  150'  H  IGH 
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APARTMENT-HOUSES. 
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APARTMENT-HOUSES. 

I  2.  STOIMBS.  1+4  'h  IQH-PLOT   I0OXII5' 

FIG. 72.. 

3  .APARTMENTS.TO^OROOMS. 


-  -  |<}'-o" > 
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j       AVENUE. 
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APAt\TME.NT_HOUS£S. 

I  2  -STORIE3.  I5o'  H  IGM      PLOT   IOo'kioo' 

TIG.J5. 

■WO    APARTMENT5.QAND    I3ROOMS. 


ioo'-o" 


nots      Combination    or    service,  orfreiuhtelevator  with  aTAms  /he  two  kitcmens/  two 

PANTRIES     ANO      TWO     DINING    ROOMS.    W'TH    ZPA1SENCER    ELEVATORS   THIS  I J  POSSIBLE  .  WHEN  OrtLy  . 
ONt    6LBVATOH    "J    JHOWN     THIS  COMBINATION    ISNOT    pOiS  IBL6  WITnOUT     CROii  HALL. 
SE7RVICE      t=ROM     PAKTf?Y    TOO/N1NG    ROOM. 
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TWO  APARTMENTS  .li^lfROOMS. 
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NOTE  HERB    SAMKCOMeiNATIOMOr  STAIRJ  (3ERVICE   LI  FT5  ,  K.ITCH  ENS,PANTRISS  AND 
DINING    ROOMS   .COMPARE  WITH    FIQ.73.     AREA    OF  DARK  FLOOR5PACE  .  ETC. 
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APARJ"MELNT_HOU*SE.S. 
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APARTMENT -HOUSES 

12.     ©TORIES  .  ISO*  HIGH  .  PLOT     lOo'xiOO'. 

FIG.  82.. 

Six  .  APARTMENTS.  4-. 5  6^7.  R>\S  . 
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APAHJMENT  -HOUSES 

12.  STORieS_|5d  HIGH  -PLOT   loo'  XIOO'_ 

FIG. 83. 

SIX   APARTMENT5.3-5^6aOOM5. 


CHAM  BE. R. 


.1 


Avenue    front 


Occupied   Ground  area     £>CJ.52°/0       total  number  of  rooms.Ji.with  $  baths. 
Compared  with  Kic^Bi.  6e.5'/0  -  ..  --  ia       „      <\ 
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APAHJME.HT  _HOU/5E5. 

12  STORIES_l5o'  HIGH.  PLOT  lOo'x  loo"  _ 

FIG. 84-. 

TWO  SIMPLEX  APARTMENT&x,HALFOF   DUPLEX    APARTMENT. 


occupied  Ground  area  70%  .number,  of  rooms  .  i«}  .with  5baths-2lavatop,ies 
b^one   toilet.   Compare  Size  op  rooms  with  those  of   fig  85.-  upper  floor,  of 

DUPLEX      AND    REARRANGEMENT    OF   F'WSNT  APARTMENTS     SHOWN    IN    FIG. 85. 
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I2.5T0RIES-I5OHIGH  -PLOT    lOo'xiOo' 

FIG.85. 

two  Simplex  _ose  duplexapart  ment_ 


i 
upper  floor,  of   duplex,  apartment  fig   8<t  .    alternate  planof  from*t. 
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.APARTMENT  -HOUSES. 

12.  STOK.IES  -     150*  HIGH  _  PLOT  IOOxX  loo' 

FIG.86. 

Omec     APARTMENT .  I8ROOM0  -6BATH5 
OCCUPIED  GR.OUNDAREA  77.88*0 


THIS  PLAN    SHOWS      \S.l70   OF    DARK  AND   HOT  YENTl L ATED    SPACE. 
ACTUAL.  AREA   OF   INFERIOR.  LIGHT    2  6O8  S^.FT. 
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APARTMENT-    H0U5E5 
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FIG-  87a 

FOUR.   DUPLEX    APARTMtNTi 


.    lOO-O    -      •    — 

Plan    of   uivinc  room    floo^. 
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I  2-  STORIES-  I50'H  [G  H  -PLOT   lOOXIIO' 

FIG    87b 

FOUR.    DUPLEX    APARTM.ENT5 


PLAN      OF-     BEDROOM      FLOOR- 
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BE  OBTAINED  IN  THE  PUBLIC  HALL  LEADING  FROM  STAIRS  AND 
ELEVATOR  TO  THESE  APARTMENTS. 

IF  APARTMENTS  CANNOT  HAVE  DIRECT  ACCESS  TO  A  FREIGHT 
ELEVATOR  THEY  SHOULD  BE  SUPPLIED  W  I T  H  DUMBWAITER 
SERVICE. 

THE  ENTRANCE  TO  ALL  APARTMENTS  SHOULD  BE  AS  NEAR  AS 
POSSIBLE  TO  THE  LIVING  ROOM  OR  THE  PARLOR. 

THERE  SHOULD  BE  A  COAT  CLOSET  PROVIDED  NEAR  THE 
ENTRANCE. 

VISITORS  OR  GUESTS  SHOULD  NOT  PASS  BEDROOMS  NOR  SERV- 
ICE ROOMS  BEFORE  ENTERING  LIVING  ROOM,  RECEPTION  ROOM  OR 
PARLOR.  STRICT  SEPARATION  OF  PUBLIC  PART  FROM  PRIVATE 
PART  IS  ESSENTIAL. 

This  last  requirement  may  not  always  be  feasible,  but  where  it  is  not  accomplished 
commercial  value  of  apartments  is  greatly  diminished  and  the  arrangement  of  rooms 
can  only  be  unsatisfactory. 

SUCH  ROOMS  AS  ARE  OCCUPIED  DURING  THE  LEAST  NUMBER  OF 
HOURS  PER  DAY  SHOULD  BE  PLACED  ON  COURTS  RATHER  THAN 
THOSE  ROOMS  WHICH  ARE  OCCUPIED  FOR  A  LONGER  TIME.  Dining 
rooms,  reception  rooms,  kitchens,  pantries  and  libraries  can  all  well  be  placed  on  courts. 
Living  rooms  and  bedrooms  should  be  preferably  given  the  best  exposure.  This  may 
on  many  occasions  be  directly  against  the  wishes  of  the  tenants  and  from  this  view- 
point difficult  of  enforcement.  However,  it  should  be  made  an  important  issue  and 
gradually  public  opinion  will  change  towards  favoring  this  arrangement.  In  fact  dur- 
ing the  last  few  years  opinions  are  changing  to  this  effect. 

LONG  HALLS  AND  CORRIDORS  INDICATE  BAD  PLANNING.  Long 
halls  will  nearly  always  mean  dark  and  non-ventilated  halls,  which  must  be  considered 
unsanitary  and  wasteful. 

A  general  communication  from  a  well  lighted  and  well  ventilated  reception 
room  may  at  times  be  possible  and  will  be  much  better  than  long  distance  communica- 
tion by  long,  dark  and  narrow  halls. 

APARTMENT  HOUSES  WITHOUT  ELEVATORS  SHOULD  NOT  BE 
BUILT  MORE  THAN  FIVE  STORIES  HIGH.  Climbing  five  flights  of  stairs  is 
too  great  an  exertion  for  most  people;  certainly  for  children  and  old  persons.  The 
climbing  of  three  flights  of  stairs,  about  thirty  to  thirty-five  feet  in  height,  is  for  the 
majority  of  people  a  good  healthy  exercise  which  will  develop  heart  and  lung  power. 
To  climb  higher  than  that  at  frequent  times  and  in  usually  overheated,  poorly  venti- 
lated atmosphere,  is  on  the  other  hand  bad  for  the  heart  and  lungs. 

VENTILATION  OF  STAIRS  AND  PUBLIC  HALLS  IS  ONE  OF  THE 
PRINCIPAL  HEALTH  MEASURES  IN  APARTMENT  HOUSE  CONSTRUC- 
TION. 

The  reason  for  this  is  obvious  and  in  direct  connection  with  the  preceding  rule. 
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CROSS  HALL  SERVICE  FROM  FAXTRY  OR  KITCHEN  TO  DINING 
ROOM  IS  BAD  PLANNING. 

There  are  occasions  when  no  other  arrangement  can  be  made  except  by  adding 
more  elevators.  It  will  then  become  a  question  of  the  choice  between  additional  cost 
and  additional  comfort  and  household  economy.  Often  the  running  expenses  of  an- 
other elevator  will  he  prohibitive. 

ALL  APARTMF.XT  HOUSES  OVER  THREE  STORIES  IN  HEIGHT 
SHOULD  BE  OF  THOROUGH  FIREPROOF  CONSTRUCTION. 

Assuming  that  in  the  average  apartment  house  each  floor  is  occupied  by  at  least 
four  families  and  in  the  majority  of  cases  by  more  than  four,  the  danger  of  fire  from 
neglect  in  any  one  of  the  apartments  is  very  large.  With  non-fireproof  construction 
the  spreading  of  fire  may  be  practically  without  interference  and  consume  very  little 
time.  The  isolation  of  families  in  one  or  more  apartments  by  either  flames  or  smoke 
becomes  a  very  ordinary  possibility  and  indeed  has  occurred  on  numerous  occasions. 
There  is  no  excuse  for  a  law  allowing  such  dangers  to  exist.  A  limit  of  three  stories 
is  already  a  very  high  limit. 

Aside  from  the  danger  of  fire  in  non-fireproof  buildings,  the  impossibility  of 
keeping  them  clear  of  vermin  and  in  a  general  good  sanitary  condition  must  be  con- 
sidered as  of  nearly  as  much  importance. 

( >UTER  COURTS  ARE  BETTER  THAN  INNERCOURTS.  STREET 
COURTS  BETTER  THAN  OUTER  COURTS.  Unless  the  yards  on  which  the 
outer  courts  open  are  continuous  through  the  block,  and  have  open  ends  on  the 
Avenues,  the  truth  of  above  rule  will  be  obvious. 

WIDTH  AND  DEPTH  OF  COURTS  HAS  BEEN  ESTABLISHED  BY  LAW 
WITHOUT  SUFFICIENT  DATA. 

The  laws  as  existing  and  based  upon  incomplete  information  and  incomplete 
knowledge  are   faulty   and  in   need  of  early  revision. 

For  the  establishing  of  necessary  data  the  help  and  influence  of  Professors  and 
students  in  Colleges  and  the  creation  of  experimental  laboratories  in  different  Colleges 
would  be  of  the  greatest  value. 

LARGE  HALLS  AND  FOYERS,  ALSO  LIGHT  SHAFTS  WITHOUT  DI- 
RECT VENTILATION  SHOULD  BE  AVOIDED  UNLESS  PROVIDED  WITH 
A  MECHANICAL  SYSTEM  OF  VENTILATION,  SO  CALLED  FORCED 
VENTILATION.       ' 

The  bad  effect  of  foul  air  when  not  in  motion,  on  .the  human  being;  the  greater 
danger  of  spreading  of  disease  in  non-ventilated  rooms;  the  actual  creation  of  certain 
diseases  in  rooms  which  are  never  ventilated  nor  receive  sunshine  or  light,  are  suffi- 
cient arguments  for    proving  the   value  of  above  rule. 

THE  LAWS  PERTAINING  TO  THE  ALLOWABLE  AREA  OF  GROUND 
OCCUPIED  BY  BUILDINGS  USED  FOR  APARTMENTS  ARE  VERY  FAULTY 
AND  UNREASONABLE.  THEY  SHOULD  BE  REVISED  AS  SOON  AS 
POSSIBLE. 
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The  truth  of  this  has  been  demonstrated  before  with  the  help  of  a  sufficient 
number  of  diagrams. 

SERVANTS  SHOULD  HAVE  ACCESS  TO  THE  ENTRANCE  DOOR 
WITHOUT  CROSSING  PRIVATE  OR  PUBLIC  ROOMS. 

SERVANT'S  ROOMS  SHOULD  NOT  BE  INCREASED  IN  NUMBER  SO 
AS  TO  UNBALANCE  PROPORTIONATE  NUMBER  OF  MASTER'S  ROOMS 
TO  SERVICE  ROOMS. 

SERVANT'S  ROOMS  SHOULD  NOT  BE  MADE  SO  LONG  AND  NARROW 
THAT  A  PROPER  PLACING  OF  THE  BED  OR  PROPER  WIDTH  OF  BED 
BECOMES  IMPOSSIBLE. 

SERVANT'S  ROOMS  ON  INNER  COURTS  ARE  AS  UNFAVORABLY 
PLACED  AS  MASTER'S  BEDROOMS  ON  INNER  COURTS.  This  last  men- 
tioned fact  is  very  often  overlooked  or  no  notice  taken  of  it. 

THERE  IS  NO  GOOD  REASON  FOR  DUPLICATING  STAIRS  FOR 
EVERY  CERTAIN  NUMBER  OF  APARTMENTS  IN  THOROUGHLY  FIRE- 
PROOF BUILDINGS.  In  a  properly  constructed  fireproof  building,  with  proper 
supervision  of  city  authorities  in  respect  to  furnishings,  to  the  use  made  of  the  apart- 
ments, the  collection  of  inflammable  material,  etc.,  the  spreading  of  fire  from  one  room 
to  the  other,  should  be  practically  impossible.  Only  neglect  of  supervision  will  make 
possible  the  collection  of  sufficient  quantity  of  inflammable  material  which  could 
cause  such  spreading  of  fire. 

HALLS  OF  PASSENGER  ELEVATORS  WHICH  HAVE  NO  OUTLET 
EXCEPT  THE  ELEVATOR  DOORS,  ARE  DANGEROUS  IN  CASE  OF  FIRE 
OR  PANIC. 

It  is  quite  possible  that  tenants  may  rush  in  to  these  halls  when  disturbed  at  night 
in  their  sleep,  frightened  into  a  panicky  condition,  without  clothes,  without  keys  to  their 
own  doors  and  be  caught  as  in  a  trap  from  which  there  is  no  escape,  unless  the 
elevators  keep  running,  which  at  such  times  often  will  fail. 

A  great  volume  of  smoke  may  collect  in  these  closed  hallways  from  elevator 
shafts  and  tenants  be  exposed  to  danger  of  suffocation. 

SEPARATION  OF  STAIRS  AND  ELEVATORS  IS  DESIRABLE  IF  NOT 
MANDATORY. 

The  reason  for  this  is  mainly  to  give  tenants  two  possible  exits  in  place  of  one. 
Also  to  prevent  smoke  from  the  elevator  shaft  leading  directly  into  stair  well. 

THERE  IS  A  DECIDED  LIMIT  TO  THE  NUMBER  OF  CLOSETS.  TOO 
MANY  CLOSETS  IS  AS  BAD  A  FEATURE  AS  INSUFFICIENT  CLOSET 
ROOM.  Tf  a  closet  is  not  absolutely  needed  and  constantly  used,  it  will  become  a 
place  of  collection  for  rubbish,  a  source  of  danger  as  to  filth  and  vermin,  a  neglected 
part  of  the  apartment  in  respect  to  cleaning  and  fire  danger.  The  space  lost  on 
account  of  such  closets,  would  make  a  very  valuable  addition  to  the  clear  room  area. 

NOT  CONSIDERING  THE  EFFECT  OF  HIGH  BUILDINGS  ON  ADJOIN- 
ING PROPERTY  AND  ASSUMING  THE  BUILDING  FIREPROOF  AND 
SAFE  AS  TO  PROPER  EXITS,  IT  IS  CERTAIN  THAT  A  HIGHER  LEVEL  OF 
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THE  FL(  OR  IS  PREFERABLE  D>  nil'.  LOWER  LEVEL.  The  apartments  on 
the  upper  floors  are  better  in  many  respects  than  those  of  the  lower  floors.  They 
receive  better  air  and  better  light.  Often  have  excellent  views  or  surroundings.  The 
difficulty  oi  properly  heating  upper  floors  is  easily  overcome  by  installation  of  a 
proper  heating  system. 

The  diminution  oi  the  street  noises  is  also  a  considerable  advantage,  as  well  as 
the  lesser  quantity  of  dust  and  dirt  in  the  higher  air. 

ODORS  FROM  FRUIT  STORES,  VEGETABLE  S  T  O  R  E  S  OR  SIMILAR 
OBJECTIONABLE  ODORS  FROM  L.  I  SI  NESS  CARRIED  ON  AT  THE  STREET 
LEVEL  SHOULD  BE  CAREFULLY  KEPT  FROM  RISING  TO  UPPER  FLOOR 
APARTMENTS.  This  should  be  avoided  in  the  first  place  by  careful  selection  of 
the  type  of  stores  allowed  under  apartments  and  also  as  to  the  kind  of  business 
allowed  to  be  carried  on  under  these  dwellings.  Objectionable  odors  in  inner  courts 
are  very  frequent  and  do  much  harm  to  the  occupants  of  the  apartments. 

Cleanliness  of  all  the  courts  and  yards  and  perfect  drainage  should  also  be  seen 
to  in  proper  manner  and  by  proper  city  officials. 

THE  CONGREGATING  OF  TENANTS  AND  ESPECIALLY  CHILDREN 
OF  TENANTS  IN  THE  MAIN  ENTRANCES  AND  LOBBIES  SHOULD  NOT 
BE  ALLOWED. 

The  fact  is,  that  such  congregating  takes  place  very  frequently  and  in  many 
apartment  houses  during  bad  weather.  This  is  a  great  contributory  influence  in  the 
spread  of  contagious  disease,  especially  among  children.  The  open  air  will  be  a  pro- 
tection against  contagion. 

STRICT  PRIVACY  FOR  THE  TENANTS  OF  EACH  APARTMENT,  THE 
PREVENTION  OF  INTERFERENCE  BETWEEN  THE  DIFFERENT  TEN- 
ANTS, THE  GREATEST  POSSIBLE  CARE  AGAINST  STREET  NOISES  AND 
THE  CONFINING  OF  NOISES  INSIDE  THE  BUILDING  TO  THE  PLACES 
WHERE  THEY  ORIGINATE,  VIZ.:  PREVENTION  OF  SOUND  TRANSMIS- 
SION THROUGH  FLOORS,  PARTITIONS,  HALLS  OR  STAIRCASES  ARE 
ALL  VERY  VALUABLE  FACTORS  IN  THE  CONSTRUCTION  OF  APART- 
MENT HOUSES. 

SANITARY  FINISH  —  CONSTRUCTION  AND  DETAILS. 

What  has  been  mentioned  before  in  reference  to  apartment  houses  applies  prin- 
cipally to  the  planning.  It  now  remains  to  call  attention  to  such  parts  of  the  construc- 
tion and  to  the  manner  of  treating  the  finish  and  details  which  may  improve  sanitary 
conditions.  It  will  only  be  necessary  to  consider  such  parts  as  differ  from  similar  parts 
in  private  dwellings  on  account  of  the  greater  number  of  tenants  under  the  same  roof, 
the  crowding  of  many  people  in  comparatively  smaH  area  and  the  various  dangers  to 
health  and  safety  resulting  therefrom. 

In  the  private  dwelling,  the  decisions  as  to  detail,  construction,  finish  or  decoration 
are  generally  left  to  the  ideas,  judgment  and  taste  of  the  owner.     Injuries  or  dangers 
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resulting  from  same  will  fall,  however,  not  only  on  him  personally  or  on  members  of 
his  family,  but  also  on  the  employees  or  servants  and  the  law  is  correct  in  taking  such 
steps  as  to  properly  protect  the  lives  and  persons  of  those  living  in  private  dz*.'ellings 
from  ordinary  dangers.  Safe  building  construction,  proper  light  and  air,  good  drain- 
age and  sewer  system,  protection  against  fire,  are  the  principal  points  to  be  considered. 

It  is  in  the  interest  of  personal  liberty,  however,  to  restrict  such  measures  of 
regulation  by  law  to  a  minimum.  This  same  theory  should  be  applied  to  the  apartment 
houses  and  no  more  than  absolutely  necessary  interference  with,  or  restrictions  of, 
personal  liberty,  should  be  attempted.  For  the  benefit  of  the  total  number  of  tenants, 
the  individual  has  to  suffer,  however,  to  a  certain  extent. 

The  following  rules  or  laws  as  to  construction  should  be  considered  a  minimum. 
They  only  refer  to  the  safety  and  health  of  the  tenants  and  not  to  structural  strength 
or  architectural  planning  or  design. 

Fireproof  construction  must  be  carried  through  to  the  greatest  extent,  not  omit- 
ting details. 

The  apartment  house  should  be  built  in  such  a  manner  so  that  each  room  may 
be  considered  a  fireproof  box,  restricting  any  fire  therein  to  its  own  walls.  Spreading 
of  fire  should  be  impossible.  In  order  to  obtain  such  results  it  will  be  necessary  to 
omit  inflammable  and  non-fireproof  material  everywhere  except  where  its  burning  can- 
not cause  spreading  to  other  parts.  Doors  between  rooms  or  between  rooms  and  halls 
must  be  fireproof  and  of  non-inflammable  material.  Metal  doors  of  proper  construc- 
tion and  design,  finished  in  such  a  manner  as  to  satisfy  good  taste,  can  be  used  in  place 
of  wooden  doors ;  metal  trim  in  place  of  wood  trim  around  doors  and  window  openings. 

As  to  wood  floors — where  these  are  desired  they  can  be  used  to  a  certain  extent 
in  safety  if  no  chance  is  given  for  actual  free  burning  of  the  wood.  The  wood  sleepers 
must  be  carefully  bedded  in  concrete.  No  air  space  should  be  left  between  top  of  con- 
crete and  underside  of  flooring.  Neither  sleepers  nor  floor  should  extend  further  than 
the  room  partition ;  preferably  be  kept  one  inch  away  from  same.  No  wood  saddles 
should  be  allowed  between  rooms  and  halls. 

Accumulation  of  comparatively  large  quantities  of  inflammable  material,  suffi- 
ciently large  so  that  if  in  flame  would  create  enough  heat  to  harm  the  floor,  ceiling  or 
partition  construction,  should  be  carefully  prevented.  Official  inspection  of  conditions 
in  this  respect  would  be  desirable. 

All  floors  of  public  halls,  all  stairs,  bathroom  floors  and  floors  of  service  and 
servant's  rooms  should  be  of  non-inflammable  or  fireproof  material.  Where  rooms 
are  so  planned  as  to  be  used  as  one,  for  instance — reception  room,  parlor  and  dining 
room,  this  suite  of  rooms  should  be  considered  as  one  room  in  reference  to  above. 

The  use  of  wood  wainscot  should  be  discouraged  and  used  to  a  minimum  extent. 
If  used  there  should  be  no  air  space  left  behind  the  wood. 

Panelling  in  plaster,  decoration  with  compo  ornaments,  or  different  color  treat- 
ment in  paint  should  be  given  preference. 

Generally  speaking  it  should  be  attempted  to  eliminate  wood  wherever  possible. 
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As  to  sanitary  finish  of  rooms,  the  same  rules  as  given  for  private  dwellings  can 
be  applied  to  the  apartment  house. 

The  finish  of  bedrooms,  bathrooms,  service  rooms  and  servant's  bedrooms,  as  well 
as  the  details  of  such  rooms  in  the  apartment  house  can  be  considered  as  requiring 
exactly  the  same  treatment  as  the  rooms  are  given  in  the  private  house. 

The  sanitary  viewpoint  may  well  be  considered  here  of  greater  importance  and 
the  carrying  through  of  hygienic  principles  in  construction  is  of  greater  influence. 
This  influence  and  importance  will  be  greater  in  inverse  ratios  to  the  amount  of  the 
rent.  Cheap  apartments  need  more  study  and  more  careful  application  of  sanitary 
methods  in  construction  and  finish  than  the  apartments  for  the  well  to  do  and  rich. 

The  main  principles  to  apply  are  few,  but  of  great  and  far  carrying  results. 

a.  AVOID  AS  MUCH  AS  POSSIBLE  ABSORBENT  MATERIAL  IN 
I  :<  'XSTRUCTION  AND  FINISH. 

b.  CLEANING  MUST  BE  MADE  POSSIBLE  THROUGHOUT  AND 
WITH  THE  LEAST  AMOUNT  OF  LABOR. 

c.  DUST  LEDGES  AND  HIDING  PLACES  FOR  VERMIN  SHOULD  BE 
OMITTED  WHEREVER  POSSIBLE. 

d.  DAVLIGHT  AND  PREFERABLY  SUNLIGHT  SHOULD  BE  ADMIT- 
TED TO  THE  GREATEST  POSSIBLE  AREA  OF  THE  DWELLING. 

e.  AIR  CURRENTS  ACROSS  ROOMS,  THROUGH  HALLS,  CORRIDORS 
AND  FOYERS  ARE  OF  THE  GREATEST  HYGIENIC  VALUE. 

f.  STAGNANT  AIR  IN  ANY  PART  OF  THE  APARTMENT  IS  A  CON- 
TINUOUS SOURCE  OF  DANGER. 

g.  IN  APARTMENTS  WITHOUT  ELEVATORS,  THE  STAIRS  SHOULD 
RECEIVE  CAREFUL  CONSIDERATION  FOR  PROPER  VENTILATION.  A 
THROUGH  DRAFT  FROM  TOP  TO  BOTTOM,  LARGE  WINDOWS  AND 
OPENING  AT  TOP  AND  BOTTOM  OF  STAIR  WELL  IS  THE  PROPER 
METHOD  TO  OBTAIN  SUCH  VENTILATION. 

ALLOWABLE  MINIMUM  SIZES  OF  DETAILS. 

The  variation  in  the  amount  of  rent  paid  for  apartments,  difference  in  the  total 
cost  of  the  building,  in  the  requirements  of  the  tenants  of  various  classes  in  society, 
will  make  it  difficult  to  give  standard  minimum  sizes  for  any  detail.  In  each  class  a 
certain  minimum  size  may  be  allowable. 

If  the  rent  of  an  apartment  amounts  to  several  thousand  dollars,  the  tenant  will 
not  be  satisfied  with  the  minimum  dimensions  given  to  the  different  detail  parts  of 
the  apartments  which  will  rent  for  $600  to  $1500. 

There  are  in  each  class,  however,  certain  limits  to  each  detail,  and  a  tentative  list 
is  given  below  for  the  most  important  features.     Assuming  three  classes — 
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High  Class 

Middle  Class 

Cheap  Class 

Apartments 

Apartments 

Apartments 

Minimum  Dimensions. 

Width  public  halls, 

6'  to  5' 

5'  to  4' 

4'  to  3' 6" 

Width  private  halls, 

Width  public  part, 

5'  to  4' 

4' 6"  to  3' 8" 

3'  to  2'  10" 

Width  private  halls, 

Width  service  part, 

3' 4"  to  3'0" 

3' 4"  to  2'  10" 

2'  10"  to  2'  8" 

Elevators, 

6'x6' 

5'  x  6' 

4'  x  5' 

Freight  lifts, 

6'  x  6' 

4'  x  5' 

3'x4' 

Elevator  lobby, 

4'  x  6' 

4'  x  5' 

3'  6"  x  5' 

Doors  to  master's  main 

rooms  and  halls, 

3'  to  3' 4" 

3' 

2'  8"  to  2'  10" 

Doors  to  servant's  rooms, 

2'  10"  to  3'  0" 

2' 8"  to  3'0" 

2' 4"  to  2' 8" 

Doors  to  closets, 

2' 4"  to  3'0" 

2' 4"  to  2' 8" 

2'  to  2' 4" 

Doors  to  bathroom, 

2' 4"  to  3'0" 

2' 4"  to  2' 6" 

2'0" 

Windows  master's  main  rooms. 

,  4'  x  4'  4" 

3' 8"  to  4'0" 

3' 4" 

Windows  master's  bedrooms, 

4' 

4' 

3' 4" 

Windows  service  rooms, 

3'  to  3' 4" 

3'  to  3' 4" 

3'0" 

Windows  service  bedrooms, 

3'  to  3' 4" 

3'  to  3' 4" 

3'0" 

Windows  bathrooms, 

2'  to  3' 

1'4"  to  1'8" 

1'4" 

Size  of  master's  bathrooms, 

4'8"x9'  to 

4'  6"  x  8' 

4'  4"  x  7' 

5'  x  9' 

4'  8"  x  8'  6" 

Size  of  servant's  bathrooms, 

2'  6"  x  5' 

2'  6"  x  4'  6" 

2'  4"  x  4' 

Size  of  service  bathrooms, 

4'  4"  x  7'  6" 

4'  4"  x  6'  6" 

4'  x  6'  4" 

Size  of  tub, 

2'  4"  x  4'  6" 

2'  4"  x  4' 

2'x4' 

Dining  room, 

2C  x  20' 

15' x  18' 

10'  x  12' 

Master's  bedrooms, 

180  sq.  ft. 

150  sq.  ft. 

90  sq.  ft. 

Servant's  bedrooms, 

75  to  80  sq.  ft. 

75  to  80  sq.  ft. 

70  sq.  ft. 

Kitchen, 

150  sq.   ft. 

120  sq.  ft. 

70  sq.  ft. 

Clear  story  height, 

9' 6"  to  10' 

9'  to  9'  6" 

9  ft. 

All  above  figures  should  be  considered  as  desirable  minimum  sizes. 

New  York  and  London  are  two  examples  of  cities  with  a  population  so  large  that 
the  expansion  of  the  city  area  has  reached  beyond  a  favorable  proximity  to  business 
centers.  London  not  being  hampered  in  its  growth  on  any  side  and  being  able  to  ex- 
pand in  circular  form,  has  a  great  advantage  over  New  York.  In  New  York  there 
is  no  absolute  limit  of  expansion  to  the  east  and  west  on  account  of  the  East  River 
and  the  Hudson  River,  but  the  difficulty  of  such  expansion  is  a  very  heavy  handicap. 
This  is  made  more  serious  on  the  west  side  where  expansion  is  practically  impossible, 
inasmuch  as  beyond  the  Hudson  River  the  ground  is  located  in  another  state. 

There  is  no  possibility  of  expansion  to  the  south,  and  to  the  North  the  city  has 
expanded  so  far  as  to   have   reached  beyond   such   favorable  distances   from  business 
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centers  as  mentioned  above.     Under  such  adverse    conditions  it    has    become    highly 

necessary  to  take  the  most  efficient  measures  in  order  to  obtain  the  maximum  henefit 
oi  the  ground  area  within  the  present  cit)  limits.  It  can  he  readily  seen  that  a  good 
system  oi  housing  so  planned  as  to  accommodate  a  maximum  number  of  people  per 
square  mile,  is  of  the  greatest  importance  to  New  York  City  and  that  the  healthy 
growth  oi  population  and  business  is  dependent  on  the  proper  solution  of  this  problem. 

The  apartment  house  and  the  tenement  house  are  without  doubt  the  two  factors 
giving  the  key  to  the  solution.  The  unlimited  improvement  and  development  of  both 
types  of  buildings,  with  the  help  of  carefully  studied  building  restrictions,  could 
eventually  give  to  New  York  city  a  housing  capacity  for  more  than  ten  million  people 
within  the  limits  of  the  present  boroughs  of  Manhattan  and  the  Bronx.  The  help  of 
the  laws  and  ordinances  is  needed,  however,  for  this  development  and  there  is  no 
possibility  of  ever  obtaining  a  good  solution  if  these  laws  will  hamper,  obstruct  and 
prevent  great  improvements. 

Ground  area  in  large  cities  must  be  considered  the  greatest  necessity  as  well  as 
the  greatest  value.  The  actual  land  values,  however,  are  not  placed  high  enough  in 
reference  to  the  tax  system.  These  values  should  be  appraised  from  a  pro-rata  share 
of  housing  capacity  for  a  maximum  quota  of  people,  each  quota  established  for  certain 
sections.  When  there  is  unlimited  ground  at  the  disposal  of  people,  no  harsh  or  seem- 
ingly unreasonable  measures  are  necessary,  but  when  the  ground  area  for  dwelling 
purposes  is  so  limited  that  it  leads  to  over-expansion,  or  better  expressed  expansion 
beyond  reasonable  intercommunication  limits,  then  it  is  perfectly  justifiable  that  steps 
be  taken  by  the  city  government  to  remedy  this  condition.  There  are  a  few  remedies 
possible  which  will  here  be  only  named  and  further  considered  in  later  chapters  on 
city  planning.    Some  of  the  remedies  are: 

1st.  Higher  taxes  on  private  dwelling  houses  and  all  such  buildings  which  do 
not  have  their  quota  of  occupants. 

2nd.  Much  higher  taxes  for  unimproved  and  unoccupied  land;  in  a  great  many 
cases  held  on  speculation  and  waiting  for  higher  prices. 

3rd.  Proper  regulation  of  the  width  of  streets,  avoiding  unnecessary  waste  in 
quiet  street  quarters;  allowing  liberal  areas  in  the  principal  traffic  districts. 

4th.  Definite  location  of  certain  business  in  certain  established  city  sections. 
The  possible  housing  accommodation  for  workers  in  these  branches  of  business  within 
certain  limits  of  their  place  of  work.  In  other  words,  a  carefully  studied  zoning 
system  limiting  business  travel  to  within  certain  areas.  How  far  a  city  government 
can  proceed  in  this  direction  will  be  discussed  later  on  when  also  will  be  considered  if 
at  any  time  it  may  become  necessary  for  various  reasons  to  fix  a  maximum  population 
for  certain  cities. 
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The  Tenement  House. 

The  difficulties  encountered  in  the  planning  of  small  apartments  if  more  than 
four  such  dwellings  are  required  on  one  floor,  have  heen  sufficiently  demonstrated 
before.  Also  the  fact,  that  these  difficulties  will  increase  with  the  greater  number  of 
apartments  unless  additional  stairs  and  public  halls  are  provided,  so  that  no  more  than 
four  apartments  are  reached  from  one  elevator,  one  stair  and  one  public  hall.  The 
result  of  the  difficulty  is  shown  immediately  in  the  great  length  of  private  corridors 
and  the  greater  length  of  public  halls.  Both  of  these  features  indicate  a  great  deal  of 
waste  room  which  will  be  represented  by  a  proportionate  increase  in  building  cost. 

The  tenement  house  is  the  apartment  house  of  the  poor.  It  can  be  stated  with 
certainty  that  it  is  better  to  supply  dwellings  to  the  poor  which  may  be  objectionable 
in  certain  features,  than  not  to  supply  any  at  all.  This  supply  of  dwellings  must  be 
given  so  as  to  take  care  of  the  demand  for  same  and  the  principal  difficulty  will  be  the 
low  limit  of  cost  in  order  to  be  within  reach  of  those  who  earn  only  very  small  wages. 
There  are  certain  limits,  however,  which  should  not  be  lost  sight  of. 

If  it  is  necessary  to  obtain  cheap  construction,  the  limits  of  safety  must  not  be 
passed,  nor  the  limits  set  by  the  demands  of  general  health. 

If  sizes  and  number  of  rooms  for  each  dwelling  are  to  be  kept  small,  they  should 
not  reach  beyond  the  limit  of  overcrowding.  If  in  detail  and  finish  various  demands 
may  be  made  in  order  to  obtain  sanitary  or  hygienic  construction,  there  should  be  a 
limit  to  same  in  order  to  avoid  even  the  appearance  of  extravagance  or  waste.  To 
every  suggested  improvement  will  be  set  a  limit  by  the  cost. 

Each  improvement  and  each  means  suggested  for  bettering  sanitary  conditions 
should  be  measured  by  the  additional  expense,  the  importance  considered  carefully, 
the  cost  balanced  and  weighed  against  the  benefit  and  no  improvement  is  advisable  if 
it  will  make  the  cost  prohibitive. 

A  helping  hand  may  be  given  at  times  by  the  wealthy  in  erecting  dwellings  for 
the  poor,  designed  with  a  maximum  number  of  desirable  features  and  built  for  a  com- 
paratively reasonable  amount.  Although  the  actual  cost  of  such  buildings  will  be  too 
great  to  make  it  possible  to  derive  proper  financial  returns,  it  may  be  helpful  to  create 
them  and  thus  show  examples  of  a  desirable  plan  of  good  construction  and  a  fair  amount 
of  comfort.  This  sacrifice  made  by  the  benevolent  rich  will  be  an  object  lesson  show- 
ing the  ideals  to  strive  for,  but  generally  speaking  the  dwellings  of  the  poor  should 
not  be  supplied  by  charity.  It  is  desirable  that  the  poor  man  should  pay  for  his 
dwelling,  that  the  rent  come  within  his  reach;  it  is  undesirable  to  treat  the  poor  man 
like  a  pauper.  The  man  of  small  means  must  be  helped,  not  hindered  or  prevented,  to 
obtain  a  simple  dwelling  of  the  most  modest  dimensions  and  of  generally  sanintary 
and  safe  construction  and  plan. 
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I i  such  results  are  to  be  reached  it  is  of  the  utmost  importance  to  limit  the  re- 
strictions made  by  laws  of  the  Building  Bureau,  Fire  Department,  Health  Depart- 
ment and  Tenement  House  Bureau  to  a  minimum,   tf  not,  tenement  house  construction 

will  be  made  prohibitive. 

The  New  York  Tenement  House  Laws  have  practically  reached  this  point.  Al- 
though a  document  made  up  with  the  greatest  care  and  study,  with  the  best  possible 
intentions  to  tlo  good,  the  result  has  been  most  unsatisfactory.  This  is  caused  by  over- 
doing the  work,  by  too  much  law,  too  many  regulations  and  abundance  of  unnecessary 
restrictions.  Added  to  this  there  are  to  be  found  numerous  articles  in  these  laws 
based  on  faulty  reasoning,  on  wrong  theories  and  often  on  absolutely  insufficient  or 
wrong  data,  not  to  say  on  unscientific  principles.  The  housing  of  the  poor  in  cities  is 
as  yet  an  unsolved  problem.  In  order  to  solve  it  properly  the  law  should 'help,  not 
hinder,  any  attempts  made  to  obtain  a  solution. 

Of  course  there  are  many  factors  in  tenement  house  building  which  may  lead  to 
abuses,  to  disease,  even  to  crime.  Each  of  these  factors  have  to  be  taken  care  of  by 
law,  but  only  to  such  an  extent  so  as  not  to  make  the  construction  of  the  building 
impossible  through  high  cost.  Nor  is  it  desirable  to  attempt  teaching  morals  by  law. 
It  is  also  objectionable  to  add  by  law  comfort  which  is  not  strictly  desired,  at  the  ex- 
pense of  more  valuable  qualities,  or  for  such  qualities  of  the  dwelling  as  are  demanded 
by  the  tenants  and  for  which  they  are  willing  to  pay.  Every  penny  forced  to  be  paid 
for  a  feature,  which  the  tenant  deems  undesirable  or  is  not  wanted,  is  a  restriction  of 
and  interference  with  his  personal  liberty. 

The  New  York  tenement  house  laze,  carried  a  little  further,  will  some  day  prescribe 
for  the  tenants  the  use  of  three  pronged  forks  in  place  of  four  pronged  forks,  or 
ordinances  of  a  similar  nature. 

Too  much  fathering  or  mothering  will  make  a  cripple  of  the  child,  or  one  unfit  to 
stand  or  walk  alone.    This  principle  should  be  accepted  as  a  guide  in  legislation. 

Before  giving  any  solutions  of  actual  tenement  problems,  a  list  is  given  below  of 
the  most  influential  principles  to  be  applied.  This  list  is  given  in  the  form  of  standard 
rules. 

ALL  TENEMENT  HOUSES  OVER  THREE  STORIES  IN  HEIGHT 
SHOULD  BE  BUILT  OF  FIREPROOF  MATERIAL. 

The  reason  for  this  is  obvious,  insofar  as  it  does  remove  the  great  danger  of  loss 
of  life  through  fire  and  fire  panic  in  a  building  which  will  house  a  large  number  of 
tenants. 

One  other  argument  for  fireproof  construction  and  of  just  as  great  importance 
is  the  fact,  that  in  non-fireproof  construction  it  is  impossible  to  take  care  of  the  prin- 
cipal sanitary  details.  Only  fireproof  construction  can  be  made  vermin  proof  or 
nearly  so.  In  any  case  vermin  can  there  be  discovered,  cleaned  out  or  properly  de- 
stroyed. 

NO  TENEMENT  HOUSE  SHOULD  BE  BUILT  HIGHER  THAN  SIX 
STORIES  AND  PREFERABLY  NOT  OYER  FIYE  STORIES  IN  HEIGHT, 
unless  a  system  of  elevator  service  can  be  economically  installed. 
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The  arguments  for  this  rule  are  the  same  as  given  in  the  previous  chapter  on 
apartment  houses. 

The  use  of  elevators  in  tenements  is,  of  course,  as  yet  found  prohibitive  by  cost 
and  running  expenses  and  may  never  be  introduced  for  these  reasons.  This  may, 
however,  some  time  or  other  change  and  entirely  different  systems  of  planning  dis- 
covered, giving  a  good  and  practical  solution  with  the  use  of  elevators  and  tenement 
houses  of  greater  height.  It  seems  criminal  to  make  old  people  and  small  children 
climb  more  than  four  or  five  steep  flight  of  stairs.  The  proportionately  large  number 
of  children  in  the  tenement  will  make  this  rule  of  greater  importance  here  than  for  the 
apartment  house. 

STAIRS  SHOULD  BE  EASY  FOR  CHILDREN  AND  AGED  PEOPLE. 
7i/2"  RISER  WITH  A  10"  TREAD  BEING  ABOUT  THE  MAXIMUM   RISE 
AND  MINIMUM  TREAD.    THIS  WILL  GIVE  AN  ANGLE  OF  36°.    6i/2  RISER 
IS  REALLY  THE  DESIRABLE  MAXIMUM  FOR  CHILDREN. 
TOILET  ROOMS  ARE  A  NECESSITY;  BATHROOMS   MAY  BE  A   LUXURY. 

The  question  as  to  whether  a  bath  should  be  supplied  is  decided  by  the  available 
space  and  the  limit  of  cost.  When  the  high  cost  of  bath  tubs  is  added  to  the  expense 
of  the  floor  space  used  through  the  planning  of  bathrooms  it  may  be  found  that  the 
percentage  of  increase  in  cost  is  too  high  to  be  offset  by  the  often  imaginary  advantage. 
In  certain  tenements  a  bath  tub  is  an  instrument  of  education  and  a  great  help  in 
changing  former  habits  of  the  occupants.  In  others  it  is  a  useless,  space  taking 
feature. 

It  must  not  be  lost  sight  of  that  even  without  a  bath  tub  or  shower  people  may 
be  clean. 

Considering  the  cost  of  installation,  the  running  cost,  the  waste  of  water  which 
will  always  exist  where  bathrooms  are  installed,  the  sacrifice  in  room  space  possible 
of  much  better  use,  for  instance — an  additional  bedroom,  the  decision  as  to  whether 
or  not  a  bath  should  be  installed  is  often  very  difficult.  In  a  great  many  instances  it 
will  be  found  undesirable  as  being  of  less  importance  than  other  and  more  vital 
features. 

It  is  always  possible  to  allow  so  much  space  in  the  toilet  rooms  and  have  floors 
and  walls  finished  in  such  a  manner  that  a  good  cleaning  process  is  there  possible  with 
very  little  difficulty.  Where  bathrooms  are  omitted  in  the  plans  of  tenement  houses 
given  below,  there  is  assumed  sufficient  space  in  the  toilet  rooms  for  such  purpose. 

CLOSETS   SHOULD   BE   PROVIDED  ONLY  TO  A  MINIMUM  EXTENT. 

The  closet  is  a  very  dangerous  feature  in  the  tenement.  Collection  of  dirt  and 
rubbish,  difficulty  of  cleaning,  comparatively  small  necessity  for  the  existence  of  much 
closet  rooms  when  people  live  with  a  very  small  amount  of  clothes,  store  supplies  or 
utensils,  are  sufficient  reasons  for  omitting  them.  Loss  of  very  valuable  space,  much 
more  valuable  if  added  to  the  rooms  and  also  the  danger  of  vermin  from  former 
tenants,  are  additional  objections. 
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Supplying  dressers  in  kitchens,  without  wooden  backs  and  small  bureaus  in  bed- 
rooms will  usually  take  care  of  all  the  possessions  of  the  tenants.  The  most  needed 
and  practically  the  only  closet  which  should  always  be  planned  in  tenements,  is  a  coat 
closet  near  the  entrance.  Wet  and  dirty  clothes  should  be  left  there  and  not  carried 
in  the  rooms. 

LAWFUL  LIMIT  OF  70  SQUARE  FEET  PER  ROOM  IS  TOO  HIGH. 

It  a  room  has  a  good  window  even  50  sq.  ft.  will  be  a  fine  room  for  a  child,  or  an 
older  daughter,  to  sleep  alone,  rather  than  have  three  or  four  sleep  in  one  room  of  120 
sq.  ft. — the  largest  room  in  the  house;  or  two  in  70  sq.  ft.,  the  lawful  size  bedroom. 

It  is  not  a  question  as  to  what  is  desirable,  what  is  ideal,  but  how  much  can  be 
possibly  supplied,  how  much  can  be  paid  for.  Actual  conditions  must  be  taken  into 
account  and  a  solution  given  to  meet  them. 

STAIRS  AND  PUBLIC  HALLS  SHOULD  HAVE  ABUNDANT 
VENTILATION. 

The  reason  for  this  has  been  sufficiently  explained  before  in  the  chapter  dealing 
with  apartments.  There  is  in  the  tenement  still  a  stronger  reason  for  good  ventilation, 
namely  the  great  danger  of  bad  odors  and  of  foul  air  collecting  in  the  stairwell  and 
public  halls.  When  there  is  a  fair  size  well  hole  between  the  flights  of  the  stair,  a 
ventilating  skylight  over  the  top  with  sufficient  louvres,  also  an  air  inlet  at  the  en- 
trance door  to  the  stair  hall,  these  three  features  combined  will  insure  a  continuous 
through  draft  or  air  current  giving  a  constant  new  air  supply.  With  a  large  radiator 
at  the  bottom,  this  draft  can  be  made  very  strong  in  cold  weather. 

THESTAIRPLATFORMS  — STAIR  HALLS  AND  ENTRANCE  HALLS 
SHOULD  NOT  BE  LARGER  THAN  ABSOLUTELY  NECESSARY  FOR  THE 
PURPOSE.  NO  LOITERING  SHOULD  BE  ALLOWED  IN  THESE  PLACES. 
One  of  the  great  arguments  against  enclosed  stairs  and  in  favor  of  outside  stairs 
built  on  the  outside  of  the  building,  has  been  the  danger  of  tenants  being  attacked  on 
the  stairway.  There  is,  of  course,  always  a  large  percentage  of  undesirable  tenants, 
which  at  times  make  the  use  of  stairs  objectionable  for  children,  especially  for  young 
girls.  Actual  attacks  in  one  form  or  other  are  to  be  considered  as  possible  on  land- 
ings, platforms  or  in  halls.  The  outside,  or  open  stairs,  are  supposed  to  be  safe  from 
such  features.  They  are  not,  in  reality,  any  more  safe  than  the  inside  stairs,  except  in 
very  cold  and  very  bad  weather  when  the  low  temperature  or  the  severity  of  a  storm 
will  keep  the  objectionable  or  criminal  characters  indoors  and  away  from  the  open 
stairs. 

At  any  other  time,  however,  there  is  no  advantage  to  be  had  from  the  open  stairs. 
The  supposed  police  protection  is  never  present.  There  are  just  as  many  places  where 
people  can  be  attacked  without  being  seen  as  in  the  inside  stairs.  In  order  to  diminish 
the  danger  of  unsafety  of  the  stairs  and  halls,  it  is  advisable  to  prevent  dark  corners, 
to  make  them  of  the  smallest  possible  dimensions,  allowing  no  room  for  hiding  or 
loitering. 

Furthermore,  it  is    possible  to  install  a    perfect    alarm    system    which  could  be 
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reached  at  any  point,  by  small  children  as  well  as  adults,  which  would  not  only  notify 
all  tenants,  but  also  the  police  of  any  dangers  met  with  on  these  stairs.  A  proper 
signal  system  could  also  be  installed,  indicating  on  the  exterior  of  the  building  the 
location  of  the  danger  call. 

The  best  system,  however,  to  do  away  with  the  evil  of  bad  tenants,  is  to  super- 
vise them  carefully  and  with  the  first  attempt  at  breaking  rules  or  acting  contrary  to 
law,  such  tenants  should  not  only  be  evicted  from  a  building,  but  severely  punished  in 
the  courts. 

THE  TOILET  ROOM  SHOULD  BE  SO  LOCATED  THAT  IT  CAX  BE 
REACHED  FROM  THE  LIVING  ROOM  WITHOUT  PASSING  THROUGH 
A  BEDROOM  AND  AT  LEAST  FROM  ONE  BEDROOM  WITHOUT  PASSING 
THROUGH  THE  LIVING  ROOM.  Toilet  rooms  or  bathrooms  placed  near  the  en- 
trance are  very  objectionable  from  this  viewpoint.  Children  of  different  age,  sometimes 
girls  of  twelve  to  sixteen  years,  must  pass  through  the  living  room  in  order  to  reach 
the  toilet.  Late  visitors,  as  well  as  members  of  their  own  family,  should  not  see  them 
in  their  night  dress.     Access  to  the  toilet  should  always  be  private. 

The  best  location  for  the  toilet  is  between  two  bedrooms,  and  provided  with  a 
small  lobby  leading  to  the  living  room. 

THE  OUTER  DOOR  OF  THE  TENEMENT  SHOULD  NOT  LEAD  DI- 
RECTLY INTO  THE  ROOM.  THUS  AN  INTERVENING  ENTRY  WITH  A 
COAT  CLOSET  IS  VERY  DESIRABLE.  This  rule  is  given  principally  against 
the  evil  of  listening  at  doors  and  spying  upon  each  other ;  one  of  the  troubles  fre- 
quently found  in  tenements.  The  above  rule  also  acts  as  protection  to  a  tenant  against 
noise  from  other  tenants,  especially  loud  talking. 

PRIVATE  HALLS  SHOULD  BE  USED  ONLY  TO  THE  SMALLEST 
POSSIBLE  ENTENT.  Room  area  is  so  valuable  that  this  rule  will  need  no  further 
explanation. 

The  rules  given  above  leave  all  reference  to  the  actual  planning. 

It  is  obvious  that  there  is  some  gradual  scale  in  the  apartment  house  which  brings 
them  down  to  the  level  of  the  tenement  house.  The  apartments  of  the  cheapest  type 
are,  in  other  words,  actually  tenements,  or  reversed,  the  tenements  of  the  best  type 
may  be  called  the  cheapest  apartments.  The  plans  given  below  will  indicate  in  the 
first  place  these  better  class  tenements,  the  very  cheap  apartments  and  small  dwell- 
ings for  people  of  small  means. 

By  criticising  the  different  plans,  the  student  will  get  better  conception  of  the 
different  problems  to  be  met  with  in  tenement  planning  than  by  any  other  method.  In 
Figure  88  is  shown  a  plan  of  a  tenement  house  or  cheap  apartment  house  on  a  plot 
50'  x  100'.  Two  tenements  of  three  rooms  and  three  of  four  rooms  are  indicated. 
Each  have  a  separate  dumbwaiter.  One  tenement  or  apartment  is  provided  with  bath- 
room, the  other  with  toilet  room  and  possible  installation  of  shower  therein. 

The  plan  has  a  good  many  excellent  features.  Distribution  of  rooms  is  good, 
lighting  is  good,  dimensions  of  rooms  sufficient  and  living  rooms  of  very  good  size. 
General  arrangement  excellent. 
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There  arc  two  features  to  be  criticised.  In  the  first  place  the  unavoidable  length 
of  the  halls  and  the  space  lost  on  this  account.  Secondly  the  absence  of  coat  closets 
near  the  entrance  is  objectionable. 

The  plan  shown  in  Figure  89  indicates  another  possibility  for  the  same  size 
building  plot 

The  direct  entrance  to  the  front  apartments  is,  however,  a  very  objectionable 
feature. 

The  small  number  of  closets  in  both  plans  should  be  considered  favorable.  The 
gain  oi  over  .V  ,    room  area  in  Figure  89  is  also  a  great  advantage. 

THE  PLANNING  OF  TWO  ROOM  TENEMENTS  IS  LOOKED  ON 
WITH  DISFAVOR  BY  MOST  REAL  ESTATE  PEOPLE,  OWNERS  AND 
AGENTS  OF  TENEMENTS.  The  reason  for  this  is  the  abuse  made  of  these  small 
tenements  by  the  undesirable  elements.  The  danger  of  the  use  of  two  room  tenements 
by  criminals  or  for  immoral  purposes,  is  considered  greater  and  more  general  than 
the  use  of  larger  ones  for  such  purposes.  The  question  may  be  asked  if  this  is  the  fault 
vi  the    building  or  of  the   policing  and  general  supervision  of  the  building. 

In  Figures  90  and  91  are  shown  plans  of  dumb-bell  shape  for  a  60' x  100'  plot. 
Two  stairs  are  indicated.  Both  plans  are  excellent  in  every  respect  as  answers  to  the 
problem.  With  bathroom  and  independent  dumbwaiter,  a  stair  to  each  set  of  three 
tenements,  these  tenements  can  justly  be  classed  with  the  cheap  apartment.  In  good 
locations  and  good  neighborhoods  they  would  be  desirable,  well  planned  small  apart- 
ments. 

There  is  but  one  criticism  of  importance. 

THE  CLOSED  COURTS  ARE  OBJECTIONABLE,  unless  on  ground  floor 
each  court  is  provided  with  a  proper  air  inlet  about  6'  wide  to  insure  ventilation  and 
air  currents  in  the  courts. 

A  similar  solution  and  a  very  good  plan  is  also  shown  in  Figure  91.  We  find 
here  the  same  advantages.  It  would  be  more  correct  to  call  this  a  cheap  apartment 
rather  than  a  tenement. 

The  storerooms  indicated  are  a  trifle  too  small  in  area  to  be  used  for  bedrooms, 
according  to  the  law.  It  is  obvious  that  these  small  rooms  would  make  very  good 
single  bedrooms  for  children.  They  could  be  used  as  such  even  by  adults  and  this 
would  be  preferable  to  placing  a  bed  or  cot  in  the  living  room,  or  an  additional  cot  in 
the  bedroom. 

The  same  remark  about  the  courts  as  for  plan  in  Figure  90.  A  decided  disad- 
vantage in  plan  91  is  the  great  number  of  bedrooms  planned  on  the  inner  courts. 

All  arguments  mentioned  against  courts  under  apartment  houses  can  be  used 
when  considering  tenements.  The  placing  of  bedrooms  on  courts  is  to  be  avoided  if 
possible  and  for  stronger  reasons.  The  tenants  of  the  tenement,  father,  mother  and 
children  above  twelve  may  all  be  hard  workers,  laboring  during  many  hours  of  the 
day.  The  greatest,  very  much  the  greatest  part  of  their  free  time  is  used  up  by  sleep. 
This  is  the  time  to  recuperate,  rest  and  restore  the  damage  done  to  the  body  during 
the  working  hours.    It  is  obvious  that  the  placing  of  bedrooms    should  be    such  as  to 
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have  the  greatest  advantages.     In  fact,  the  bedrooms  are  here  of  first  importance  and 
the  living  room  of  second  importance  only. 

The  plan  shown  in  Figure  92,  for  a  plot  66'  8"  x  100'  or  one  third  of  200'  width, 
shows  eight  tenements  in  place  of  six  on  a  floor.  Each  staircase  serves  four  tenants. 
In  this  plan  no  dumbwaiters  are  shown  and  if  not  supplied  to  each  tenement  there 
should  be  one  planned  for  the  use  of  four  families.  The  best  location  for  these 
dumbwaiters  is  in  the  stairwell  or  in  the  staircase  hall.  This  plan  cannot  longer  be 
considered  a  cheap  apartment  house  plan,  but  positively  comes  under  the  tenement 
class.  The  installation  of  the  dumbwaiter  will  slightly  reduce  the  size  of  two  of  the 
living  rooms,  the  one  in  front — left  side,  and  the  one  in  rear — right  side. 

The  three  room  plan  is  very  common  in  most  tenements. 

The  absence  of  coat  closets  here  is  a  decided  disadvantage. 

The  principal  difficulties  in  planning  of  tenements  are  seen  from  the  examples 
given.  In  the  first  place  the  access  to  each  tenement  without  the  use  of  large  public 
halls  or  long  private  halls.  Both  of  these  features  would  result  in  waste  of  valuable 
floor  area. 

Second.  The  difficulty  in  the  location  of  a  dumbwaiter  for  the  general  service 
of  a  certain  group  of  tenements,  together  with  the  stair. 

Third.  Providing  separate  entrance  halls  or  entries  to  each,  also  providing  a 
proper  size  closet  with  each  entry. 

Fourth.     To  avoid  in  plan  a  large  number  of  two  room  tenements. 

Fifth.     The  proper  lighting  and  ventilating  of  stairs  and  stair  hall. 

Sixth.     The  preper  location  of  toilet  room  or  bathroom. 

Seventh.  The  proper  location  of  bedrooms;  avoiding  their  location  on  closed 
courts  if  possible. 

For  the  purpose  of  reducing  the  cost  of  tenement  house  construction  there  is 
a  tendency  to  erect  large  buildings  occupying  entire  blocks  or  large  parts  of  city 
blocks.  The  result  has  been  far  from  satisfactory,  thus  far.  It  is,  of  course,  possible 
to  erect  large  buildings  at  a  smaller  cost  per  cubic  foot  than  it  would  be  to  build 
small  buildings.  The  larger  the  building  operation  the  more  saving  is  possible  in  gen- 
eral expenses,  in  actual  cost  of  building  material  and  building  construction. 

On  the  other  hand  and  to  offset  this  saving,  the  erection  of  large  buildings  will 
result  in  the  following  disadvantages: 

a.  The  introduction  of  several  interior  courts. 

b.  A  large  number  of  very  small  tenements  of  two  and  three  rooms. 

c.  Difficulty  in  the  general  division  and  proper  independent  entrances  to  the  dif- 
ferent divisions. 

For  the  benefit  of  the  tenants  it  will  be  much  better  to  erect  a  number  of  smaller 
buildings,  independent  from  each  other,  except  perhaps  such  connections  as  are  neces- 
sary in  the  basement  or  cellar  for  heating  and  plumbing  system. 
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Examples  of  larger  tenement  houses,  buildings  under  one  roof,  are  given  in  the 
following  illustrations : — 

In  Figure  93  is  shown  a  building  Oil  a  100'  x  100'  interior  plot.  There  are  twelve 
tenants  on  a  floor  in  tun — two  room,  and  ten' — three  room  tenements. 

There   are   tour   stairs:   no  dumbwaiters. 

In  this  connection  it  may  be  remarked  that  the  actual  necessity  of  supplying 
dumbwaiters   to  a    tenement   house  building  is  questioned  by  some. 

The  supplies  for  the  tenants  arc  few  and  bought  in  small  quantities  only.  The 
use  of  coal  for  heating  and  cooking  is  more  and  more  abandoned.  Steam  heating  or 
hot  water  heating  from  a  central  plant  is  very  much  better  and  more  economical  and 
has  the  great  advantage  of  reducing  dirt  and  minimizing  fire  danger. 

Whatever  supplies  are  bought  are  carried  up  by  the  tenants. 

//  no  dumbwaiter  is  provided,  the  removal  of  garbage  is  the  only  difficult  and 
objectionable  feature.  Especially  this  use  of  the  dumbwaiter  will  usually  result  in  a 
filthy  condition  of  same:  the  spread  of  vermin;  especially  roaches  and  water  bugs  from 
one  floor  to  the  other;  and  the  unfitness  of  using  this  small  lift  for  sending  up  food 
supplies,  very  often  not  properly  packed  so  as  to  exclude  the  contact  with  matter  left 
from  garbage  pans.  Add  to  this  the  difficulty  of  placing  such  a  dumbwaiter  so  as  to 
be  accessible  by  each  tenant  of  a  certain  section ;  the  additional  cost ;  the  frequent  clean- 
ing necessary;  the  repair  and  running  expenses;  then  the  objections  to  dumbwaiters  in 
the  tenement  house  must  be  thought  very  reasonable  and  worth  considering. 

Although  not  as  yet  in  existence,  it  seems  very  probable  that  a  system  of  small  ducts 
from  the  living  rooms  or  the  kitchens,  placed  in  the  outer  wall  and  running  down  to 
the  cellar,  may  in  the  future  replace  the  dumbwaiter. 

The  garbage  cans  of  narrow  metal  tubes  could  be  dropped  in  these  small  chutes, 
cleaned  to  perfection  by  the  janitor  or  caretaker  and  brought  back  to  each  tenement 
when  empty. 

The  result  would  be  well  worth  the  additional  work  for  the  janitor.  However, 
the  question  is  now  under  consideration  and  very  likely  a  better  method  will  soon  be 
suggested.  The  filthy  dumbwaiter  service  will  be  abandoned,  to  make  place  for  a 
more  efficient  and  more  sanitary  feature. 

Entirely  for  the  purpose  of  calling  attention  to  this  feature,  some  examples  of 
plans  without  lifts  have  been  shown. 

The  plan  of  Figure  93  has  a  number  of  good  points.  The  yard  is  wide  and  the 
outer  courts  on  the  lot  line  are  of  liberal  dimensions.  General  distribution  is  very 
happy.  Toilets  are  very  properly  located.  A  small  percentage  of  two  room  tenements 
are  shown. 

There  is  a  minimum  of  space  sacrificed  to  halls  and  closets.  The  greatest  fault 
to  be  found  with  the  plan  is  the  interior  court.  If  it  is  assumed,  however,  that  for 
the  necessary  entrance  to  the  four  stairways  on  this  court  an  open  passage  at  least  8' 
wide  is  provided  on  the  ground  or  street  level,  some  of  the  objections  to  this  feature 
will  be  remedied. 

In  Figure  94  is  a  plan  for  a  series  of  plots  each  106'  3"  wide  x  100'  deep. 
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On  the  left  half  no  dumbwaiters  are  indicated,  but  the  half  on  the  right  side  shows 
the  location  of  lifts  if  they  are  desired. 

The  large  percentage  of  two  room  tenements  is  a  very  serious  objection  to  this 
plan. 

There  is  also  a  great  deal  of  space  sacrificed  to  closets.  This  should  be  considered 
in  reference  to  probable  use  of  and  necessity  for  such  closets  and  account  taken  of  the 
serious  objections  mentioned  before. 

The  great  improvement  in  plan  by  the  introduction  of  open  courts  is  shown  in 
Figure  95. 

This  plan  shows  the  division  of  large  plots  into  50'  sections,  each  section  contain- 
ing one — two  room,  two — three  room,  and  four — four  room  tenements,  which  seems 
a  very  good  proportion. 

The  absence  of  coat  closets  in  four  of  these  is  a  weak  point  in  the  plan.  There 
is  no  fault  to  find  with  the  general  distribution  nor  with  the  location  of  bedrooms  or 
toilets.  Each  court  gives  access  to  two  stair  sections  only,  thus  properly  dividing  gen- 
eral entrances  and  distributing  easily  the  number  of  tenants  using  the  courts. 

The  amount  of  daylight  in  the  stair  halls  seems  insufficient  in  the  plans  of 
Figures  93,  94  and  95,  and  in  any  plan  where  side  light  to  the  stairs  is  used.  In  the 
plans  88  to  92  the  lighting  is  perfect.  The  disadvantage  of  the  inferior  daylight  in 
these  stair  halls  is  partly  offset  by  the  use  made  of  the  only  dark  area  in  the  building  in 
the  least  objectionable  manner.  This  fact  must  be  considered  carefully  before  con- 
demning any  such  arrangement  and  it  must  constantly  be  kept  in  mind  that  in  no  case 
waste  of  room  can  be  afforded;  every  square  foot  must  be  used.  By  a  proper  system  of 
electric  light  on  each  landing  there  will  no  longer  be  any  objection  to  this  scheme — if 
— good  ventilation  is  provided.  This  is  possible  with  ventilating  skylights  and  open- 
ings at  the  first  floor  as  indicated  before. 

The  plan  in  Figure  96  shows  a  tenement  house  which  was  designed  as  an 
example  of  a  possibility  of  improvements  on  the  commonly  used  type  of  tenement 
houes  in  New  York  City.  The  building  was  erected  in  a  very  careful  and  excellent 
manner.  Numerous  details  were  considered  which  never  before  have  been  thought 
of  in  tenement  construction.  Of  most  pleasing  architecture,  a  cheerful,  bright  and 
clean  looking  structure,  planned  with  great  care,  and  notwithstanding  certain  elabor- 
ations, with  great  economy  of  space,  these  houses  have  established  a  most  welcome 
example  for  tenement  construction.  The  general  scheme  of  opening  up  the  inner 
courts  to  the  street  on  several  floors,  has  taken  care  of  the  principal  objection  against 
such  courts. 

All  rooms  are  well  lighted.  The  stairs  also  are  well  lighted  and  the  light  is  in  a 
better  location  than  for  the  stairs  in  several  of  the  former  plans.  The  staircase  hall, 
or  public  hall,  will  however,  have  very  little  or  no  light  at  the  far  end.  This  need  not 
be  considered  an  objection  if  proper  artificial  light  is  provided.  There  are  no  hiding 
places"  or  dark  corners  in  these  halls.  The  rooms  are  of  fair  size  and  most  of  them 
very  well  located.     The  objections  to  the  plan  in  general  are — the  lack  of  coat  closets 
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near  the  entrance  door,  and  the  unfortunate  location  of  the  bath  or  toilet  room  in  sev- 
eral of  the  tenements. 

These  buildings  may  be  considered  by  far  the  best  solution  of  the  tenement  house 
problem  at  least  of  those  constructed  at  the  present  time.  It  would  be  of  enormous 
benefit  it  a  tew  more  similar  experiments  were  made  and  a  few  more  similar  mag- 
nificent examples  were  executed  by  the  well  meaning  rich  to  show  what  can  be  done 
in  this  direction. 

Architects,  who  like  the  author  of  this  plan,  have  carefully  studied  the  tenement 
problem,  would  very  soon  find  a  nearly  perfect  or  fairly  ideal  solution,  if  they  were 
free  from  too  great  limitations  of  the  law  and  not  held  down  in  their  attempts  by  a  too 
low  limit  of  cost.  These  last  two  factors  interfere  so  much  with  tenement  planning 
that  possible  improvements  are  either  forbidden  by  law,  or  cannot  be  executed  on 
account  of  too  high  cost  which  will  make  rents  prohibitive. 

With  the  squeezing  down  of  cost  eliminated,  it  will  certainly  encourage  the 
architects  to  attempt  an  example  of  "A  good  tenement."  With  such  an  example  once 
established,  it  will  be  possible,  through  careful  study,  to  reduce  the  cost  within  certain 
limits  and  some  day  we  will  reach  "the  best  tenement." 

A  plan  for  other  tenements  in  New  York  City,  by  the  same  Architect,  is  shown  in 
Figure  97.  This  plan  was  made  for  the  purpose  of  showing  the  mistakes  made  in  the 
tenement  law  by  introducing  certain  regulations  against  tenements  on  the  rear  part  of 
the  building  lot.  For  this  reason  the  plan  cannot  be  or  should  not  be  considered  as  an 
actual  attempt  to  solve  the  tenement  house  problem.  It  may  be  said,  however,  that 
the  plan  has  the  same  advantages  as  Figure  96  and  also  the  same  disadvantages  in  lo- 
cation of  bathrooms  although  to  a  lesser  extent.  There  is  one  feature  in  the  plan 
which  needs  some  consideration,  namely — "the  common  room"  which  is  indicated  on 
the  first  floor  above  the  entrance  floor,  located  between  front  and  rear  tenements,  and 
accessible  to  all  from  the  front  and  rear  stair  hall.  This  feature  of  a  common  room, 
a  library  or  a  "dry"  club  room,  has  been  planned  in  quite  a  few  English  tenements. 
That  such  a  feature  is  uncalled  for  and  inexcusable,  has  not  entered  the  minds  of 
many,  as  yet.  That  the  families  of  the  tenants  may  prefer  to  have  husbands  and 
grown  sons  at  home  rather  than  in  this  common  room,  is  by  many  not  considered 
probable.  That  is  creates  a  gossip  centre  and  is  an  evil  in  other  ways  is  not  conceded. 
But  it  cannot  be  ignored  that  the  cost  of  the  introduction  of  this  feature  will  make  the 
planning  of  other  needed  and  more  valuable  additions  an  impossibility.  The  sacrifice 
of  room  is  not  the  only  disadvantage,  nor  is  the  cost. 

The  exclusion  of  absolute  necessities  is  the  real  factor. 

Plan  of  Figure  97  shows  four  room  tenements,  very  good  size  of  rooms,  excellent 
light  everywhere,  well  planned  stairs  and  public  halls.  The  architecture  is  of  the  first 
class  and  the  appearance  of  the  building  extremely  pleasing.  Although  not  attempt- 
ing ot  attain  this  point,  these  tenements  may  be  considered  a  very  distinguished  and 
possible  solution.  They  are  very  much  better  in  plan  than  a  number  of  so  called 
"Model  Tenements"  of  earlier  and  also  of  later  date. 

The  plan  shown  in  Figure  98,  has  a  new  feature,  namely — the  open  staircase  in 
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the  four  corners  of  the  inner  court.  The  idea  of  and  the  reason  for  this  feature  has 
been  mentioned  before.  The  objection  to  poorly  or  non-ventnilated  stairs  and  stair- 
halls,  very  often  overheated  in  winter,  are,  of  course,  many. 

The  results  obtained  by  the  introduction  of  these  corner  stairs  are,  however,  far 
from  satisfactory.  As  many  and  more  objctions  may  be  cited  against  the  open  stair 
than  against  the  stair  inside  of  the  building.  Police  protection  against  attacks  or 
assaults  on  these  stairs  is  imaginary.  The  entrances  to  the  dwellings  are  very  cramped. 
The  location  of  baths  and  toilets  is  very  bad,  as  they  are  inaccessible  from  bedrooms 
except  through  living  room. 

The  fatal  objection  against  the  open  stair  is  the  danger  in  foggy,  freezing 
weather,  when  they  will  be  covered  with  ice.  In  a  warmer  climate  there  may  be  a 
possibility,  in  this  climate  there  cannot  be,  at  least  not  without  very  serious  consequences. 
The  plan  is  very  ingenious  and  compact  and  has  a  great  many  points  to  be  recommend- 
ed.     No  doubt  it  is  an  economical  solution. 

The  area  of  the  rooms  is  very  small.  In  warm  weather  it  may  be  questioned  if 
there  will  not  be  some  odor  from  the  bathrooms  on  the  staircase;  also,  during  a  great 
part  of  the  year  the  stairs  would  have  no  benefit  at  all  from  daylight.  At  all  times 
after  sunset,  artificial  light  is  the  only  means  of  proper  illumination. 

There  is  another  feature  of  this  plan  to  be  considered,  namely,  that  no  toilet  or 
bathroom  is  located  on  any  of  the  walls  where  bedrooms  and  living  rooms  are  planned. 
This  has  been  advertised  to  a  great  extent  as  the  enormously  great  feature. 

If  it  were  so  objectionable  to  locate  bathrooms  on  front,  rear  or  court  walls,  why 
is  it  done  in  all  apartment  houses,  small  or  large,  for  the  rich  as  well  as  for  the  people 
of  small  means.  It  is  done  in  all  private  houses,  in  all  Institutions  and  no  objection  is 
ever  raised  to  this  location.  The  open  air,  the  free  circulation  of  air  passing  along  the 
wall  surface  will  not  only  blow  away  all  odors  in  quick  time,  but  the  immediate  free 
mixing  of  possible  odors  and  possible  bad  air  with  abundant  amount  of  fresh  air  will 
diminish  and  practically  overcome  the  danger  or  bad  effect  of  same. 

By  collecting  all  the  offensive  odors  and  all  possible  contaminated  air  in  corners 
where  during  the  greatest  part  of  the  year  the  air  will  be  stagnant,  a  result  has  been 
obtained  absolutely  the  reverse  of  what  was  intended.  Notwithstanding  all  these  ob- 
jections, the  originality  of  the  plan,  the  simplicity  of  the  division  into  small  dwellings, 
and  the  attempt  at  greatest  economy,  make  the  plan  of  Figure  98  and  the  similar 
solution  in  competition  plan  of  Figure  99,  also  by  the  same  architect  not  only  extremely 
interesting  but  very  valuable  as  an  example  and  study. 

The  plans  of  Figures  100  and  101  indicate  other  solutions  of  parts  of  city  blocks, 
all  with  inner  courts,  but  these  courts  connected  by  passages,  open  from  street  to  roof, 
with  the  street. 

By  the  general  comparison  of  all  the  plans,  their  cost  and  possible  average  rent 
in  a  later  page,  the  actual  advantage  of  the  different  plans  as  to  practicability  and 
economy  will  be  given. 

Plans  100  and  101  may  be  considered  very  fair  examples  of  economical  planning, 
good   distribution   with   numerous  advantages.     The  main  fault  of  this  type  of  plan 
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is  the  inner  court  which  will  always  have  stagnant  air  in  the  corners.  The  stairs  have 
not  less  light  than  the  open  stairs,  and  their  location  is  excellent.  The  rooms  are  all 
of  good  size  aiul  the  two  plans  have  a  great  many  good  points.  More  hathrooms  are 
shown  in  both  plans  than  plain  toilets.  This  leaves  an  opportunity  to  save  room  and 
expense  by  changing  all  into  toilets. 

Coat  closets  and  proper  entries  or  vestibules  have  been  planned  for  each  separate 
tenement. 

In  Figures  102  and  103  are  shown  a  detail  plan  and  a  block  plan  suggested  for  an 
entire  city  block,  built  up  by  a  series  of  tenement  houses.  Each  building  standing  ab- 
solutely free  and  open  air  surrounding  same,  there  is  no  possibility  of  stagnant  air,  but 
there  is  abundant  chance  for  air  currents  and  fresh  air  during  all  seasons  of  the  year. 
There  is  excellent  light  in  every  part  of  the  group. 

In  Figure  104  is  shown  a  New  York  City  block  which  has  several  tenements 
erected  thereon.  A  comparison  between  103  and  104  will  tell  the  story.  The  con- 
gested, closed  appearance  of  104  cannot  but  unfavorably  compare  with  103  and  from 
the  hygienic  viewpoint  103  is  excellent,  104  very  faulty. 

The  general  plan  and  detail  of  103  has  many  good  points,  is  economical  and 
excellent  in  division,  and  only  the  question  of  actual  cost  will  decide  the  complete 
superiority  of  this  type  of  plan. 

The  entire  block  is  divided  by  a  private  street  or  private  playground — whatever 
use  may  be  given  to  same.  The  object  is  to  have  no  building  obstruct  the  air  currents 
of  the  back  yard,  but  make  this  space  continuous  and  thereby  improve  the  yards  and 
nearly  equalize  their  advantage  to  those  of  a  regular  street.  The  combined  back  yards, 
playground  or  private  street,  should  be  closed  at  both  ends  by  heavy  iron  gates  of  at 
least  12' in  height.  These  gates  are  only  to  be  opened  a  few  hours  in  the  morning  for 
access  of  supplies  and  for  removal  of  garbage  and  ashes.  The  smaller  gates  into  each 
private  courtyard  are  to  be  open  from  sunrise  to  such  an  hour  as  police  ordinances 
may  decide.  Fr<  mi  the  time  the  Avenue  gates  are  closed  to  the  time  the  courtyard  gates 
are  closed,  the  entire  street  is  the  play  ground  for  all  the  children  of  the  block,  a  roomy 
safe  place,  paved  in  the  most  appropriate  manner  for  this  purpose.  This  paving 
should  be  as  soft  or  resilient  as  possible,  no  glaring  surface,  no  hard  noisy  or  dusty 
pavement.  Whichever  material  is  the  best  for  pavement  will  be  considered  later 
when  considering  streets   and   street   pavement. 

Plans  102  and  103  are  given  as  possible  suggestions  in  tenement  planning  of 
open,  healthy,  airy  city  blocks. 

For  actual  comparison  of  available  area,  cost  of  buildings  and  probable  amount 
of  rent,  the  following  table  will  offer  a  very  interesting  study: — 

In  considering  the  figures  it  is  necessary,  for  proper  comparison  of  the  different 
plans,  to  take  careful  account  of  the  number  of  rooms  in  each  tenement  and  the 
average  clear  floor  area  of  each  room.  For  instance,  the  figures  for  average  clear 
floor  area  of  rooms  in  plans  94  and  95  are  very  low.  Tenements  are  ordinarily 
leased  for  a  certain  price  per  room;  in  New  York  for  instance — $4.50  to  $5.00  a  room 
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.TENEMENTS. 
FIG_98. 

OPEN    5TAIR.5   TENEMENTS 

N  EW     YO  B.K.     C  ITY 


AREA  OF  PUOT.I0eZ4SQ.FT^ OCCUPIED  GROUND  .6725-Sq.FT.^.TOTALNUMBER.OF  |  | 

KOOMS-51   *.  CLEAR  AREA  OF  ROOMS-    <*7BOSC).FT.    <At»«o»iH<w«MAxim,M.)  » 
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^TENEMENTS.. 
FIG-99. 

PR.IZE-  PLAN-COMPETITION   A-1900 
OPEN-S  TA  I  R.5  -TENEMENTS 

NtW      YOR.K.     CITY 


ON  PLOT  IOO'xIOO"  TOTAL  GROUNO  COVERED  =6478  SQ.ET. 
CLEAR  AREA  OF  ROOMS  =  V794  6Q.FT 
NUMBER  OF  ROOMS     45. 
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.TE.NE.ME.NTS. 
FIGJOZ. 

PART.PLAN.OF.  BLOCK. 2QO'«  500* 


L 


'TOTAL  AREA    OF  BLOCK.       IOO.OOO  SQ.FT  | 
1  OCCUPIED  GROUND  AREA     63,156       .     . 


TOTAL  CLEAR  AREA  OF  ROOMS       ^tO.556  5Q.FT.1 
NUMBER.      ..  .  396 
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TLNLMENTS. 
FIG.  103. 


HALF.PLAN.OF.CITY. BLOCK.  2.00  .  500 

SEC     DETAIL  PLAN  FIG   10a 
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.TENEMENTS  * 
FIG.I04. 

Blocks  of  Tenements  N.Y.  city. 
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per  month.     The  smaller  the  area  and  the  greater  the  number  of  rooms  the  more  to 
the  advantage  of  the  landlord  and  to  the  disadvantage  of  the  tenant. 

By  omitting  most  of  the  closets  in  94  and  95,  considerable  area  can  be  added  to 
the  rooms. 

TABLE  SHOWING  COMPARISON  OF  AVAILABLE  CLEAR  FLOOR  SPACE 
IN  ROOMS  AND  GROSS  FLOOR  SPACE  INCLUDING  CLOSETS, 
BATHS  AND   PRIVATE   HALLS. 


A. 

B. 

Area  of 

Area  of 

Floor  Area 

Clear  Floor 

Cost  of  land 

X umber  of 

Plot 

Ground 

of  Rooms, 

Area  of 

at  $2.00 

Plan 

in  sq.  ft. 

Covered 

Halls.  Closets, 

Baths 

per  floor 

Rooms  Only 
per  floor 

per  ft. 

88 

5000 

3434 

2794 

2262 

$  10,000 

89 

5000 

3419 

2756 

2344 

10,000 

90 

6000 

4120 

3144 

2502 

12,000 

91 

6000 

4044 

3086 

2536 

12,000 

92 

6667 

4400 

3436 

2896 

13,334 

93 

10000 

6186 

4770 

4148 

20,000 

94 

10633 

7192 

5502 

4352 

21,366 

95 

6000 

3918 

2872 

2348 

12,000 

96 

17775 

11537 

8488 

7217 

35,550 

97 

5016 

2933 

2296 

2016 

10,032 

98 

10824 

6725 

5350 

4780 

21,648 

99 

10000 

6478 

5318 

4794 

20,000 

100 

20000 

13564 

10275 

8486 

40.000 

101 

20000 

12918 

10248 

8528 

40,000 

102 

100000 

63165 

49664 

40556 

200,000 

103 

100000 

63165 

49664 

40556 

200,000 
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TABLE  SHOWING  COST  OF  BUILDINGS  MINIMUM  RETURNS  NEEDED 
ON  TOTAL  INVESTMENT  AND  COMPARATIVE  ANNUAL  RENT  TO 
BE  CHARGED  PER  SQUARE  FOOT  OF  CLEAR  FLOOR  SPACE 

Average 


Cost  of 

Taxes, 

Minimum 

Minimum 

Area  of 

X  wither 

Building 

Interest, 

)' early  Rent 

Yearly  Rent 

Rooms  as 

of 

at  $0.25 

Maintenance 

per  sq.  ft. 

per  sq.  ft. 

per 

Tabic 

Plan 

per  cu.  ft. 

Amortisation 
etc. 

of  A. 

of  B. 

A 
sq 

A 

or  B 
.ft. 
B 

88 

$  48.076 

$  5207.60 

$0,373 

$0,460 

155 

125 

89 

47,866 

5186.60 

0.376 

0.444 

153 

130 

90 

57,680 

6240.00 

0.397 

0.499 

143 

114 

91 

56,616 

6141.60 

0.398 

0.484 

140 

115 

92 

61,600 

6693.36 

0.389 

0.462 

143 

120 

93 

86,604 

9460.40 

0.396 

0.456 

140 

122 

94 

100,688 

10923.44 

0.397 

0.498 

125 

99 

95 

54,852 

5965.20 

0.421 

0.508 

120 

98 

96 

161,518 

17573.00 

0.414 

0.487 

118 

100 

97 

41,062 

4507.48 

0.392 

0.447 

143 

126 

98 

94,150 

10280.92 

0.384 

0.430 

105 

94 

99 

90,692 

9469.20 

0.356 

0.395 

118 

106 

100 

189,896 

20589.60 

0.400 

0.486 

122 

101 

101 

180,852 

19685.20 

0.384 

0.461 

116 

97 

102 

884,310 

96431.00 

0.388 

0.475 

125 

104 

103 

884,310 

96431.00 

0.388 

0.475 

125 

104 

TOTAL  HEIGHT  OF  ALL  BUILDING  TAKEN  AT  5  STORIES— 56  FEET. 

For  plan  97,  the  cost  of  building  the  central  portion  or  connecting  link  between 
front  and  rear  tenements  has  not  been  included.  Counting  this  in  then  the  minimum 
rent  per  square  foot  will  have  to  be  increased  slightly. 

A  careful  study  of  the  tables  will  be  convincing  as  to  the  following: — 

1.  It  is  possible  to  plan  good  tenements  which  will  bring  in  as  large  an  income 
to  the  investor  as  inferior  tenements. 

2.  Buildings  of  small  size  on  50'  or  60'  wide  plots  give  less  difficulty  in  planning 
than  those  on  larger  plots.  It  is  possible  to  obtain  on  smaller  plots  larger  rooms  for 
the  same  comparative  cost. 

3.  Sacrifice  of  space  for  open  courts  is  not  prohibited  by  cost.  The  improve- 
ment in  plan  and  the  great  hygienic  value  of  open  courts  can  be  obtained  practically 
without  increase  of  building  cost. 
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4.  Small,  free  standing  buildings,  when  correctly  planned,  will  eventually  give 
the  best  solution,  viz. :  the  best  sanitary  and  economical  p  la  n  n  i  n  g  combined  with 
reasonable  small  cost  and  possible  fair  returns  on  investment. 

If  the  architect  has  the  chance  to  plan  for  undeveloped  parts  of  cities  as  yet  un- 
divided into  city  blocks,  it  would  be  feasible  to  plan  a  still  more  economical  and  at  the 
same  time  a  perfect  sanitary  tenement  house  district.  The  200  foot  width  of  a  ten- 
ement house  block  is  waste  of  space ;  so  is  the  60  foot  width  of  street.  The  width  of 
10  feet  for  sidewalks,  30  feet  between  curbs  and  170  foot  width  of  blocks  is  absolutely 
sufficient.  In  making  this  statement  it  is  assumed  that  the  tenements  will  not  be  over 
five  stories  in  height. 

It  is  obvious  that  compared  with  the  very  high  (90'  and  \5(y)  apartment  houses 
in  the  better  sections  of  the  city,  with  their  interior  courts  of  27'  to  32'  wide  and  their 
back  yards  of  front  and  rear  plots  together  20'  to  24'  wide,  a  yard  of  27'  4"  width,  a 
5(y  wide  street  and  170'  width  of  block,  as  shown  in  plan  105  are  far  superior.  Also 
is  the  introduction  of  courts  on  both  sides  open  by  an  8'  passage,  far  superior  to  any 
apartment  house  scheme  as  yet  planned  in  New  York. 

The  tentative  solutions  given  in  plans  105,  106  and  107  are  simply  given  to  show 
an  attempt  in  the  right  direction.  There  is  no  doubt  that  if  the  Architects'  studies  are 
made  in  this  direction,  they  will  eventually  decide  the  best  standard  dimensions  of 
five  or  more  story  tenements,  the  best  size  of  tenement  blocks,  together  with  the  most 
sanitary  and  economical  plan  of  the  buildings.  In  using  the  word  economy,  reference 
is  here  made  only  to  household  economy,  proper  household  management,  good  distribu- 
tion of  rooms  in  reference  to  the  household  services. 

Plan  105  is  a  detail  of  the  street  buildings  or  interior  buildings  of  the  block,  the 
number  of  which  is  dependent  on  the  block  length. 

Plan  106  is  the  detail  plan  for  the  Avenue  buildings  or  corner  plots. 

Plan  107  shows  an  entire  block  502'  long,  70'  wide.  The  four  corner  buildings 
are  each  39'  wide,  the  street  buildings  are  44'  wide.  A  distance  of  8'  is  kept  between 
buildings.  Yards  for  each  plot  are  13'  8"  wide.  The  two  yards  back  to  back  have  a  total 
width  of  27'  4"  between  buildings  for  use  as  private  street  and  a  safe  children's  play- 
ground during  all  hours  when  traffic  there  should  be  forbidden. 

In  the  tentative  block  plan  107  are  planned  seven  blocks  170'  wide,  six  streets  50' 
wide,  or  a  total  length  of  1490'. 

With  six  ordinary  city  blocks  of  standard  size  200',  and  five  streets  of  60',  a  total 
length  of  1500'  is  used  on  the  Avenues.  This  means  that  in  the  tentative  scheme,  or 
better  called — suggestion,  is  shown  a  saving  of  10"  in  length  on  the  Avenues,  and  a 
gain  of  one  additional  block  with  room  for  400  families.  The  gain  of  these  400  dwell- 
ings in  the  length  of  six  city  blocks  must  be  considered  of  enormously  great  value. 
The  street  width  is  kept  30'  between  curbs,  although  the  vehicle  traffic  in  these  poor 
districts  is  only  a  small  part  of  the  traffic  in  the  business  districts  where  streets  now 
are  the  same  width  or  less.  For  further  comparison  it  is  of  interest  to  study  the  figures 
for  plan  98  and  104  in  the  table  below: — 
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FIG. 105 

PLOT.  52' x  85       YARD  l3'-8"  WIDE. GROUND  AREA   A-420  5Q.FT 
COVERED  AREA  2V}5  Sq.FT.CLEAR  AREA  Of  ROOMS  =  1636  SC}.FT.  PER  FLOOR. 


-*-  -  ©-O"-  -*f 
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*  TENEMENTS* 
FIG.I06. 

PLOTAREA36S5  5qfT.    Covered  Area    2.415    Sq.)=T 

ROOM    AREA  A  =      I7866QFT.     ROOMAREABs     l5<f6«SC}.FT. 
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No.  of  Plan.       Plot  Area     Covered  .bra    Room  Area      Room  Area    Cost  of  Land 

"A"  "B" 

98         602,400  sq.  ft.  374,246sq.  ft.  2'>7.727  sq.  ft.  266,007  sq.  ft.    $1,204,800 

105  597,380 sq.  ft.  347,060sq.  ft.  259,448 sq.  ft.  227,920 sq.  ft.       1,194,760 


Bldg. 

Taxes,  etc. 

Cost  per 

Cost  per 

.  Iverage 

Average 

Plan         Cost 

sq.  ft.  "A" 

sq.  ft.  "B" 

room  area 

"A" 
105  sq.  ft. 

room  area 

"B" 

94  sq.  ft. 

98    $5,239,444 

$572,136 

$0,384 

$0,430 

105      4.858.840 

533,788 

.411 

.469 

Ill  sq.  ft. 

101  sq.  ft. 

[n  Figure  98,  neither  area  nor  cost  of  stairs  have  been  included,  which  would 
make  a  considerable  difference  in  favor  of  105. 

With  the  addition  of  2'  in  width  of  each  building,  and  a  slight  decrease  in  width 
of  parlor,  bathrooms  can  be  introduced  in  place  of  toilet  rooms  with  possible  showers. 

The  lawful  minimum  area  of  room  space  in  a  four  room  tenement  according  to 
New  York  tenement  house  laws  is  330  sq.  ft.  or  82.5  sq.  ft.  per  room. 

In  concluding  this  chapter  it  remains  to  consider  the  general  finish  of  tenements. 
Very  little  need  be  said  except  to  refer  to  the  rules  for  apartment  houses  and  apply 
those  with  the  view  of  saving  all  needless  expense,  or  in  other  words,  specifying  finish 
for  the  cheapest  type  of  a  sanitary  apartment. 

Wood  is  to  be  used  to  the  smallest  possible  extent.  If  possible  cement  or  com- 
position floors  should  be  attempted  in  all  rooms,  except  perhaps  bath  or  toilet  rooms. 
Asphalt  or  cement  would  be  cheaper  there.  Cement  is  not  always  satisfactory;  asphalt 
of  disagreeable  color,  but  it  may  be  painted. 

Picture  mouldings  should  not  be  allowed;  but  in  living  room  or  parlor  a  picture 
rod  of  iron  provided. 

Use  of  metal  doors  in  place  of  wood  doors  is  mandatory  in  public  halls — should 
be  general  if  cost  does  not  prohibit. 

Wall  paper  should  be  used  to  smallest  extent. 

Lead  and  oil  paint  is  here  the  better  wall  finish. 

Shelving  should  be  made  so  as  to  be  movable  for  cleaning  purposes. 

Wood  base  should  not  be  allowed. 

Xo  matter  how  many  difficulties  are  encountered,  the  general  finish  and  aspect  of 
the  dwellings  should  be  pleasant  and  cheerful,  homelike  and  comfortable. 

A  central  heating  system,  steam  or  hot  water,  is  advisable  and  the  larger  the  area 
-erved  from  one  plant  within  certain  limits  the  better. 

Gas  stoves   for  the  dwellings  should  be  used  for  kitchen  service,  not  coal  ranges. 

Roofs  should  be  flat — used,  for  hanging  wash.  Extreme  care  to  be  taken  for 
safety  of    childrn  by    placing    proper  wire  fences  or  high  parapets  around  roofs. 

If  courts  are  not  paved  entirely,  unpaved  parts  should  consist  of  very  coarse  sand 
or  fine  round  gravel  and  good  drainage  of  sub-soil  should  be  provided.  No  layers  of 
clay  to  be  allowed  near  surface,  otherwise  damp  and  sour  soil  will  be  the  result. 
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FIG.IOT. 

TENTATIVE  PLAN. OF  SPECIAL  TENEMENT.  BLOCK, 


i-t- 


i-i-  Stf-"-t- -+- 


TOTAL    AREA  OF    J  BLOCKS  _    597380  « .rr. 
COVERED  GROUND  „  «  3W06O 

NUMBER  of  R.OOM.3  5  FLOORS  =  |  I  200 

CLEAR  AREA,  OF  ROOMS  A    _  259*^8  sq*T  PER  FLOOR 
.  £>     _  2*7.920        .... 
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Hygiene  in  Man's  Dwellings 

Entrances  serving  a  minimum  number,  not  a  maximum  number  of  tenants  sbould 
be  provided.  Separate  entrances  for  different  sections  of  large  buildings  is  better 
than  one  entrance. 

In  conclusion  of  this  condensed  chapter  on  tenement  houses,  attention  is  called 
to  the  principal  factors  of  future  development  in  planning  and  construction  of  same. 
City  laws  and  ordnances,  together  with  the  most  logical  zoning  and  planning  of  city 
streets,  will  at  all  times  be  the  most  radical  first  step  necessary  for  such  development. 
Without  these  all  attempts  at  improvement  are  makeshifts  and  where  evil  conditions 
exist  improvements  cannot  touch  the  actual  origin  or  source  of  the  defects. 

In  later  chapters  on  city  planning  and  especially  the  zoning  system  of  cities,  the 
housing  of  the  poor,  therefore,  will  have  some  further  consideration. 
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